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TREATMEirr OF SEXUAL DYSFUNCTION 

VTEU) OF THE INVENTION 

5 Hie present invntiQii rdates to methods fiur the treatment of sexual 

dysfimction and to the preparation of medicaments fbr the tneatment of seoraal 
dyaflmctioaL 

BACKGROUND TO THE INVENlYON 

10 

Both males and females can suffer from sexnal dysfimctioxL Sexual 
dysfimclions arc rclativeljr commsm in the general population (see 0'£>c»ioiiiie W, et 
al, Clin. PsyekoL Rev, 1997; 17: 537-566). The disordi^ may xdate to seeking Geocual 
behaviour Qiroceptrvity) ainVbr to accqplaiK!^ of sexual behaviour, aoGompaoicd by 
IS sexual arousal (recqytivJty). The prevalence of sexual problems is hig^ in 
populations receiving medicamenfiB» bi particular aniidepreasants and 
aatihypcKtensives. A need f<»r phamiacodierapy for sexual dysftanction is increaang^ 
but thoce has been very little resesrdi efibit directed at finding drugs to treat sexual 
dysfiinctiotL 

20 Sexual dyafvnotloAa include erectile dyaftmctions of organic and p&ychoeenic 

origin (Bene! A.E and Melman A^ 1995, Uix?L Clou K Amer. 22: 699-709) as well as 
hypoactive aexiied desire disorders, sexual arousal disorderSp anorgasmy and sexual 
pain disorders (Bennan et al^ 1999, Urology 54: 385-391). 

2$ Xa iR^Ios, impot^e can be delink as an inability to achieve penile erection or 

ejaculation. Its prevalence is claimed to be between 2% and 7% of the human male 
population, im^asmg with age up to 50 years and between 1S% and S0% benK^een SS 
and 80 years of age. In the USA alone» for example^ it has been estimated that thore 
are up to 10 nuUion impotent inale$» with the msgority suffering from problems of 

30 organic rather than of psychogenic origin. Although many diflerent drugs have been 
shown to induce pcnilo erection,- they were only effective aAer direct ii^ecCion into the 
penis e.g. intraurcthrally or intracavemosally (i.c.) and wwe not approved for erectile 



> 
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dyBfimction. US-A-5576290 discloses peptides ^vMdi aiq staled to induce erection^ 
bat they have to be given subcntaneott6ly eg. by injoction» and if an excessive dose is 
given tibey pioduce an exaggerated erectile response and stomach discozrKfbit. 
InqTotdice treatmeiit was revolutionized by the unexpocted discovery tiiat cC9MP PDB 
5 inhibitors, 6,g. pyrazolo[4^-d]pyrzznidin*7-oiies were useful in the treat me nt of 
erectile dysfunction and could be administered orally, therefore obviating fhc 
disadvantages associated with i.c. adminidtration. One such compoatid that is 
currently being msnu&ctured is sildenafil (Viagra). 

10 Thirty to 50% of Amoican v^ometi complain of sexual dy^imcticm. Ageing, 

menopause, and dedind in circldatizig oestcogesi levels significantly increase the 
incidence of sexual complaints. In a roceiit publicatioxi, Bennan et al. {Jnt J. 
ImpoL Res.^ 1999» 1 1: S31-38X describe methodology for evaluating physiologic and 
subjective components of the female sexusd response in the cliidcal setting and 

15 detennine (he effects of age and oestrogen status on ihenL Low or absent sexual 
drive/desire constitute Gie commonest problecti in the female popuIatiOA (Laumaxm d 
al.» 1999 JAMA 281:537-544), but no therapy is available other than psycbother^y 
or empirical approaches. In a fiirdier publicaticm (Bonney R.C et aL, Serb's Compile 
Guide to Women's Hecdtkcare^ PJB Publications Ltd^ London, 2000) die causes md 

20 maoagen^t of iemale sexual dysfiutctiodL are difi0ussed» inckding the use of tibolone 
{Livial; OrganoD) whi^ is a synthetic steroid that mimics the effects of oestrogen and 
has bem reported to have auld androgenic propcictics, and the use of testosterone. 

So &r inthe UK and the USA no drug has been lioensedby the Department of 
25 Health specifically for <he treatment of iiemale sexual dysfonction, heace there is an 
unmi^ medical smd in the treatment of female sexual dysflmction, eq>eoial]ty sexual 
drive problems. 
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SUMMABY OF THE INVENTION 

This mvcDlkm is based on the realisation fliat substanoes ttiat uxA m bomberin 
S receptor aota^nists have utility in <ho treatznent of scKual dysfusctioa. inctiidins the 
bdiavioural conqiaDeiDt tfaenoi^ in both male and fcmafe subjects. In ufher words, 
they can provide a tieatinenl fbr wectile dysfunctions of organic and psyohogenic 
origin as well as hypoactive sexual desire disoideny aexual arousal discsdm. 
anorgasmy and sexual pain disorders. 

10 

The invention fti^dEbre provides a method of treating sexual dyBflmotion 
which comprises administering to a subject SufFcring tbercfrum and in need of 
treatment an effective amoimt of a bombesin receptor antasonisL 

15 The invention fiuiher provides flie use of a bombesin leci^ytor antagoni$t in fibe 

manufacture of a medicament for preventing or treating male sexual dysfunction or 
female sexual dysfunction. 

Furthermore, many of the compounds of this invention have both the property 
20 of binding to bombesin receptors and the prop^ly tiiat an eE[tetive dose can be 
administered orally. 

BRIEF DESCRIPTION OF FIGURES 

25 F^ure 1: Effect of (S) 3-(lH-hidol-3-^N41-(5Hnrthoxy-pyridin-2-yl)-(^ 

ipgthyl]«2-medqd--2-[3-(4-nitrQ-phro (Conxpound (IJ) on 

female rat sexual procqrti vity. 

Flgiire 2: Effect of Compound Q) on female rat sexual rccqilivity. 

30 

F^nre 3: Effect of repealed administradon of Compound (1) on female mt 
procq>tivity. 
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Figure 4: Effect of intracerebrovCTfcdcular administration of Compoimd Q) on female 
lat sexual proc^>tivi1y. 

Figure 5: IhhibLtory effect of NMB on female rat sexual proci^tivity azid antagonism 
5 of this ef!ect by Compound Q). 

Figure 6i Results of an mvestigation to show whether the efifect of Compound OD cm 
fbnale sexual bdmviour is mediated through progesteroiie. 

10 Flgiire 7: Results of an investigation to ^how whethsi^ the efiect of Cooqiound (1) w 
Ibmale sexual bdiaviour is medialed ttnougji oestradioL 

Figure 8; Results of an investigation to show whether the effect of Compound Q) on 
female sexual b^^viour is mediated through prolactin. 

IS 

FiguM 9t Remits of an investigation to show whetiher the effect of Conqiound (X) on 
female sexual behaviour is mediated tibarough LEL 

F^re lOr Results of an investigation to show whether the effect of Compound Q) on 
20 female sexual bdiaviour is mediated tfarauiihFSH.. 

Flgare 11; Effect of Compound <1) on the sexual behaviour of normal male xats 
(Mount Latmcy). 

2S Figure 12: BfTeet of Confound (1) on the sranial bdiavionr of nomiat male rats 
Qiltmnission Latenoy). 

Figure 13: Effect of Ccnnpound Q) on the sexual bdiandour of nomud male lats 
(Number of Mounts + Ihtcomis^on). 

30 

Figure 14: ECTeot of Compound (1) on Ibe sexual bdiaviour of normal male rata 
(Ejaculation Latency). 
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Figure 15: Efifcct of Compound Q) on the sexual behaviour of norma] male lats 
(Refractory Period). 

5 Figure 1 6: Eifect of Compound (1> on fhc sexual behaviour of sexuaOy dysfuactionai 
malo rats (Mount Latency). 

Figure 17 : ESect of Compound (1) on 4xe sexual behaviour of sexually dysfimctional 
male rats (Ejaculation Latency), 

10 

Figure 18: EiTect ofConqJound (1) on (he sexual behaviour of sexually dysfunctional 
male rate (9^ animals ejacDlating). 

Fli^re 19: Bfifoct of (S)-Ml^-^nd*>^3-yD-^-^l-(5-methoxy-py^id^n-2-yi)- 
lS cyclohexylmcth)4>2-m^ethyl-2-[4-(4-nitro-phen34)-oxa^ 

(Compound (2)) in PBG 200 on female rat sexual proceptivity. 

Figure 20: Effect of Compound Q) in methyloelhalose on female rat sexual 
picccptivi^. 

20 

Figure 21 : Bfibcl of Compound in PEG 200 on female rat sexual receptivity. 
DESCRIPTION OF PREFEKRED EMBODIMEMTS 

25 

Bombesin iwqitm m preseni m hypothalamic areas. We have Ibund that fiiey 
can exert a nenromndulafirary eflEect on sexual beinrviour. 

Female sexual dyBflmclloD can be groiq>ed into four clasfies (]Scrip's Conq>lete 
3D Guide to Womeo's HealOicare, p.l 94-205/ 2000X v^ch include hypoactive sexual 
desire disoideES, sexual arousal dlsmdera, orgasmic disoidm or anorgaamy and sexual 
pain disorders. Hypoactlve sexual desire disordera can be characterised as persistent or 
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f^cuirent lad£ of sexual (hcHi^ts/fanCasies fimd lade lec^tivity to sexual activity, 
causaxiig perSMal distress. ComiDon problems inctade sexual 
Sexual arousal discxdexB can be characlcrised as persislent or recmresit inabili^ to 
achieve cr maintam ad^uale Mxual «citenient> causing pexscmal distress. Cottnnon 

S problems include lack of or dimnridied vaginal lulncicationi decieased cKtoral and labial 
scnsatioQ, decreawd cHtogral and labial engoigement and lack of vaginal smoofh nxuaele 
relaxalicxn. Qt;ga$imc dtsozdera can. bo characterised as pefsistC3it m recumnt difificulty 
or delay in attaining orgasm after adequate sexual sdmulation and arousaX causing 
pereoxiial distress. Seaoial pain disorders can be characterised by dyqsareunia, 

10 (characcedsed by rwurrent or p^istent genital pain associated with sexual rateroDutse)k 
vaginismus (chanii^terised by reouirmt or pmlstait involuntary sp^sm of the nmscles 
of the outer thini of tfie vagina which interferes wilh vaginal penetration, causing 
persoiml distress) and o&cr pain disorders (doaxacterised by recurrent or persi^oal 
genital pain induced by non coital sexual stimuiation). 

15 

The conv^ounds of this invention are useful in fhe treatment of female sexual 
dy^fimciion, and ^s includes female sexoal dysfunc^on associ^ed with hypoactive 
sexual desire disordeis, sexual arousal disordias, orgasmic disonlers or anoigasmy, or 
sexual pain disonleiB* 

20 

The psychogenic oonqionent of male sexoal dysfunction has b^n. clarified by 
the nomenclature committed of the International Society for Impofeixce Research (and is 
illustrated in Sachs B. D.. Neurosdence and Biobehaviaral Rs\4ew , 2000, 24 541-560) 
as genffiaUsed type, dtiaracterised by a general unresponsiveness or primary lack of 
25 sexual arousal^ and ageir^-related decline in sexual arousability, chanu^srised by 
gienex^Used inhibition or chronic disorders of sexual indznacy. The mventocg believe 
ttnat fhesro arie common mechamsma underl^^ng (he pathologiea of male and femate 
psydiogenic sexual dysfunctions. 

30 The conqpounds of this indention are us^il in the treatment of male seKual 

dysflmction* especially dmg-induced male sexual dysfimction and psychogfaiic male 
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sexual dysfimctioiL associated with generalised unresponsiveness and ageing-related 
decline in sexmil arousability. 

We have tested ccmvouiids dwt w bombesin receptor antagonists using 
5 dnima] tnod^Ut tibat we have refined and believe are reliable and predictive^, in 
particular wifli tihe cqracily to make predictions f« females. In rodents proceintiTe 
behaviour is under hormonal control, piogestenme bemg essendal for inducticn of 
I^oceptive behaeviour in ccmdnnation wifti oestrogen (Jolmson M and Everitt B.» 
Esaemial ReprcKhuMon (3^ eebij, Bladcwell» Oxford* 1988). The evidence for die 

10 honnonal control of proceptive bebavionr In primates is confKcdngp but <m the \!^iale 
oestrogens and/or androgens appear to enhance proc^tive bdiavionr (Baimi M. J., J, 
BioscI^ 19B3; 33:578-582). The behavioural manifestations of proceptive behaviour 
in fho rat include 'liopping and dartmg'* movement, with rapid vibration of the ears. 
Tests to £ksses5 the eagerness to seek sncoal' contact (sexual motivation) have been 

15 reported as the most appzopiiate way to measuie prooeptivxty (Meyerson BJ, 
Lindstrom L,H., Acta Physiol, Scand,, 1973; 389 (SoppL): 1-80). Rece^^vity; in the 
rat. is demonstrated when the female ^sumes a lordotic position. This occurs when, 
on motinting. the male exerts pressure with his for^aws on the flanks of fhe receptive 
female. The main sites of neuronal control for fibis behaviour are the ventrotnedial 

20 nucleus (VMN) and the midbrain central grey area (MCG) (for review, see Wilson 
C^, In: Sexual Phannaool<^. !Etiley AJ. et al, ^ds), Clarendon Press, Oxford, 
1993: 1-58), 

Bombesin is a 14-amiao acid peptide oiiginany isolated fiom the skin of the 
25 European fiog Bombina bombina (Anastasi A. etal., Exp&ieiiHa^ 1971; 27: 166). It 
belongs to a class of pqyttdes which share structural homology in their C^ermizial 
decapqptide region (Outta SmaU Peptides; Chmtistry, Biology, and Clinical 
Studies, Chapter 1, pp 66-^2). At presedt, two mammsdian bombesln-like peptides 
have been identified^ the decapeptide neuromedin B (NMB) and a 23-ieBidue amino 
30 acid, gaalrin-releafiing peptide (GlRF). 



A 
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Bombosia evokes a number of central efXbcts tfarou^ actions at a 
heterogeneous populatitm of recaptnis. The BBt rec^tor fainda neuromedin B (MMB) 
wifh higher afiSnity than gasttin-relatod peptide (GRP) and msimiinedin C (NMC) and 
BBa lecepiom bind GRP and NMC wiih groater affinity than NMB. Mem recenUy 
5 evidence has emerged of two more recGpUMr subtypes dmoted BB3 and BB4 but due to 
limited pbamiacologyv little is known of their function at present BBi and BB2 
receptors have a heterogeneous distribution wilhin the central nervoiK system 
indicatine diat the endogenous ligaads fi>r diese receptors may difiTerentially modulate 
neuTolransmission. Among other areas» BBi receptors are present in the ventromedial 
10 hypothalamus (Ladenbeim EJB et al. Brain JUfs^ 199(^, 557: 233-240). 

Bombesin^-like immunoieactcvity and mKNA have been detected in 
mammaHan btain ^^annM.^ et aL, L^e. Set, 1978; 23: 2721) (Battcy et al., UNS^ 
1991;14:524>. NMB and GRP are believed to mediate a variety of biologicat actions 
15 (for aiQview^ see WO 98/07718). 

The following patent l^iplioations disclose convNyunds capable of antagonising 
the efiects of NMB and/or GRP at bcnnbesin leoeptois: CA 2030212^ EP 030^7, EF 
0315367. EP 0339193» EP 0345990^ EP 0402852, EP 0428700, BP 0438519, BP 

20 0468497, BP 05S9756» EP 0737691, EP 0835662, IP 07258081, UK 22310SI, US 
4943561, US 5019647, US 5028692. US 5047502^ US S068222, US 5084555, US 
$162497, US 5244883. US 5439884, US 562095S, US 5620959, US 5650395, US 
5723578. US 5750646, US 5767236, US 5877277, US 5985834, WO 88/07551, WO 
89rt)2897, WO 89/09232, WO 9(V0IO37, WO 90/03980, WO 91/02746, WO 

25 91/04040, WO 91/06563, WO 92/02545, WO 92/07830, WO 92/09626, WO 
92^0363, WO 92/20707. WO 93/16105, WO 94/02018, WO 94A>21fi3, WO 
94^1674, WO 95/00542, WO 96^17617, WO 96/28214, WO 97/09347, WO 
98/07718, WO 00/09115. WO 00/09116, We believe that compounds disclosed in 
flie$e applications can be used in the prevention or Ireaimenl of male and/or female 

30 sexual dysfunction, which is an indication that is not disclosed or suggested by die 
aforesaid applications^ or indeed in any previous scientific publication concemizig 
bombesin receptors. 
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Preferred compounds 

Bombesin xweplor antagonists to which this invention is applicable inolude 
both nQji-pq>txde conipounds and peptide compounds. Compoonds that can be 
foxmulated jnio composittons for oral admimstiKtion. eEpeciaUy human oral 
administration, without substantial loss of activity arc prefeired. Many non-peptide 
compounds having the dcsiicd properties foil into tfiis categoiy. 

A) Non-peptlde bombesin receptor anCagonlsIs 

One preferred genus of compouiuls fbr use in the invention ccHnprises 
bombesin ze^^tor antagonists of the formula {l) 

and pliannaceuticalLy acceptable salts tixereo^ inAievein: 

• jisOorl; 

• kisOorl; 

20 « 1 is 0, 1,2, or 3; 

« miaOorl; 
e n is 0, 1 or 2; 

• Ar is phenyl, pyridjd or pyiiniidjd, each unsubstituted or substituted by &om 1 
to 3 substituents selected from alkyl, halo^Bo, alkoxy^ aoet^ nitro, amino, - 

25 CH2NRlpRll cyano, -CF3, -NHCOMH2p and -CX^R^^; 

• R^is hydros or stt^ght, braDChc4 or cyclic alkyl of fiom 1 to 7 caibon 
atoms; 

• is hydmgen or fytms a ling with r1 of {rem 3 to 7 carbon atonas; 



|0Q0i$B2g|:23:$;Apm^^ 
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is hydragm or straight, branched, or cyclic allgd of Jitxtn 1 to & caibcm 
atomft which can also contain 1 to 2 oxygen ormtragen atoms; 
r9 x8 hydzogen or fonns with a ting of fiom 3 to 7 caibon atoms vAddti 

can comtain an ox^iien or mtrogen atom; or R^ and R^ can togeths be a 
catbon)4; 

Ar^ can be iDdepeadcnlly sdected fixxm Ar and oan also include pyridyVN- 
oxide, indolyl, imidazolyU andpyndyl> 

R^. r5, r6, and R'^ are each independently selected firom hydrogen and 
lower alkyl; R''^ can also ibnn with R^ a covalent link of 2 to 3 atcnns which 
may include an oxygen or a nitrosra atom; 

R^ can be jvdqwndently selMted fipom Ar ox is hydrogen, hydroxy. -NMe2» 
N-medi^-pynolyl, imidazolyl, N-metfa>d-imida2aDlyl» tBtrazolyL N-methyl- 
tetrazolyl, thiazolyl, -OONrPr^ alkoxy. 






15 





wbernnpis 0, 1 or 2 and Ar^iaphensdorpyiid^ 

r1(^. r11, R^, r13 and R^^ are each indq>eiidently selected fiom hydrogen or 
atrai^it. branched, or cyclic aOcjd of ftom 1 to 7 caAcmalcHns. 
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Preferred compounds are those of Fonnula ^a) 

f ! I fl 1 L J 

I N— C C N C 

At — / T IL 

wherein 



(IB) 



At is phenyl luasuhstituled or substituted witii 1 or 2 siibsdtaents selected 

from isopxopyl, halo, nitio, and cyano; 

r\ R.^, and are hydrogen; 

b7 is melhyl or hydrogen; 

R^ IK 2^iyridy1 tx hydroxy; and 

Ar' is indolyl» pyridyU pyrid>1-N-oxid^ or hnidazsolyL 



10 



Other pieferred coxnpoutids are diose of Fonmila I wherein 

e Ar is unsubsdtuted phenyl; 

« r1 i^cyclopentylorrerz-butyl; 

• and R^ are faydrogeni 
15 ■ tt7 is methyl; 

• R^ is hydrogen; 

m r3 is phenyl with two isopropyl Gubsdtuents» unsubsfituted phenyl, or 




20 



and 



ArlisindolyL 

Other prefezred compounds are those of Fonnula I wlmdn 
« Ar is 2i6-dii&qpropyl-phra3d, 4-mtro-ph6n^» and 4-cyano-phai3d; 
R^, R^, and R"^ are hydrogm; 
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b7 is methyl; 

• is hydroeen or cycloh«xy]; and 

• r3 is hydtoxyl, pyridyl. 




At tkteseiit. most prerenred of the compounds of fonnula (I) is (S) 3-(lH-Itidol- 
3-yl>N-[ l-(5-mcflioxy^pyridm-2-yl)<:yclobCK^^ 
phenyl>ureido]-prapionainide (also lefenod to as Coziq^ouiid 1) and its 
10 phamaac^xtically acceptable salts. 

Ofher f^femd compounds of Fomiula (Q are act out below and included also 
are their pliarmaceutirally acceptable salts: 

(5) /f^cys^IotiexylmGtt^^ 
2-mechyl-propionamid^ 

iSr'<;yglobe;iylmettLyl-2-{3<2»6H3iisopropyi-phenyl)^^ 
iV-mediyl-propioxianude; 

//H^yclohexyImethyl-2-[3<2^6-dii8opropylirfienyl> 
ixidol-3-yl)-propionanudD; 

2H[3-<2,6slii50|irQp)4-phea34)-iXEmdo^^ 
pyridin-2-yl-<7clobcxylnietlq4>pi^ 

2^3-<2p6^lusopzopyl^enyl>iiTddo]-2-fDfi^ 
yI-cyclobexylme&yO-i>ropionaniide; 

methyl-propioiiamide; 

;VK:ycl6hexylmefty|.2-[3K2.6-dichloiDidiea)^^ 
mediyl-pit>plonamide; 



20 
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Mcyclohe3^1meth>i-2-[3-(Z,6-din]caioxy-^^ 
methyl-propionamide; 

iV^cyclohex3dmediyl-2-{3-<2,6KHinelby 
yl>2-methyl-prapioiiaiiikl^ 
5 (S> Ar-cyclohexylmethyl-3-(l jy-indol^^ 

urcidol-prppicmamid^ 

;V^3vlohexyhnethyl-2-[3-(2^-diii^ 1 ^h6nyl)propyl)-midQ}-3-(l^- 
iiidol-3-yl)-2-methyl-piopioiiamide; 

[S-(R* R*)] 3KlH-Midol-3-yl)-2-mrthyl-2-{3-[lH:4-mtr 
10 ureido} -N-Cl-pyridin-2-ylKOwlohexyImethyl)^ropio^ 

JVK2^-dimethyl^phOTyM U]dioxaii-5-yl)-3-(l/f-i^ 
(l-ph»yl-<:ycLope]it)imetfayl)uimdo]-propiGii^^ 

C5)-^(2»6-dusapiQp>1-phenyl)-2-[3-H|2,2«dii^^ 
3-(l//-iDdoI-3-yl>'propioiia[mde; 
15 (R)-JV<256-dii&oprop^-ph€a)i)-2-[3-(2^-d^ 
3-(U7-iiidol-3-yI>-propionaiiud^ 

2-[3-(2,6-dii6api:opy1-ph«iiyOHii^do]^^ 1 3]dioxati- 

5-yl)-3-ClAr-mdol~3-yl)-2-methyl-propioiiaii^^ 

McycIohexyl-2-[3K2i6HLiisopropyl-pheDylH^ 
20 meth^-ptx^onamide; 

A'-(2-cyclohexyl-ethyO-2H[3-<2.6-diis^^ 
yl>2--in££hyl-propiOEiainide; 

2-[3<2«6-diifioprapyl-phenyl)-uii^ /j^iT]dol-3*yl>2-meaiiyl. 
propionamide^ 
25 2-[3-(2.6-^]i5opropyl-f>heEiyl>^urddo]-3^ 
xnethyl-butyO-propionamide; 

2r[3<2,«-diux>pi^^phenyi)4reido]-3<lA^i^ 
pheDyl*propyl)-piopiaxianiide; 

2^3-(2.«-diisopropyl-phenyl>ureido]-3-(li5r-i^ 
30 tetnhydro-ii^httialm-l-yl)-propiGn^^ 

2-[3«(2,6-dii8opn)pyl-pbeiiylVureido]-^ 
phenyl-cyclohexyO-propionamlde; 
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2-[3'(2,6-diisopropyl.phe!nyl>urddo]-;^-mdan-l ^ 
methyl-piopionajnide; 

2-[3-<2.6-dusopropyl-phcnyl)-urddo]-Ar-(l-hy^ 
jndal-3-yl)-2Hmethyl-propionsmide; 
5 2-[H2^6-diisopiopyl-pihcnyl)-ureido]-3-(l//-indol-3-yO 
pyiidm-2-ylK;yclohexylinethyl>-propionaiiiJdi^ 

tetiahydjv>-5/74)etlzocyGlohqptm-S-yl)-propioa^ 

2-[M2»6-dii5opropyl-phenvl)-oradc>]-3-{l//-lj^ 
10 propionamido; 

-hydn>xy^yclo}i«ylm6thyl>3<lif-iii^ 
phenyI)-iircido]-propiDiiaimdc; 

2^3-(4H5yaIK>-pheny^)-llreido]-3-(l/f-indol-3-y 
cyclohc3cylmethyI)-prppionamide; 
15 (S) 3-Cl//-indol-3'yI)-2wmcthyl-2-[3<4-iiitn^ 

yl-H:yclohexylmeth}^propionainide; 

(S) 3-(l/r-oidol-3-yI)-2-methyl-JV<l-i^ 
tiifluoiometliyl-phenyO-iireido] ^ropianaznide; 

(S)4^3-^2-(l^^-mdo^3-yl)-l-methyl-l-[(l-pyridinr2-^^ 
20 caibainoyI]-ethyl}--UFBido>'bei]2X>ic acid etbyl ester; 

2-[3-(2,6stiisopn>pyl-pheny0-ureido]-3-(l£r-iiiud£^ 
cycl0bexyIiii6di^)-prDpioiiaii]ido; 

2H[3-C2>6H]iisopropyI-pheDyl)-iirad0]-2-^iiediyl- 
cyclohfi3y1mcthyl>-3*(2-1rifln oi Din 

(S) 3-(l/Amdol-3-yl>>^[K5-methoxy-pyrfdiiH 
iiieai)4-2^[3-(4-iiitri>-jribiQDyl)Hiz«ido]-pr^ and 

30 pyridiii-2-yL^w^anamide. 
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IS 

Anotber preferrBd geoxis of compoimids which can loe used for the prcsoxt 
purpose is of fiHmula (II) and inchides phannaceutically acceptable salts thereof^ 

5 wHbt^: 

• j is 0» 1 w 2; 

• k is 0 or 1; 

• 1 is 0, 1, 2, or 3; 

• misOofl; 
ID • nisO, Ior2; 

• qbOoxl; 

s risOor 1; whenria 0, Ar is r^>laced by hydrogen; 

• At is phenyl, pyridyl. pyrimidyl» Ifaieajl^ iuiylt mddazolyl, pynolyl or 
tfaiazolyl each iinsubstituted or substLtoted by fiom 1 to 3 substituents selected 

15 fiom acetyl, alkoxy, alkyl. amino, cyano, halo, hydroxy, nitro» sulfbtnaniido, 

sulfonyi, -CF3, -COaH. -CHaCN. -CH2CO2H and - 

(CH2)g.NRR whcroin s is 0» 1, 2 or 3 and tC and are each indepodently 

selected from H, straight or hranciied alkyl of vp to 6 caibon atoms, c^R' and 
R^togeOier with the nitiDgai atomto^duchthey arelinkedcantbimaS- to7- 
20 membered alifdiaticiipg which may contsin 1 orlcfxygm atoms; 

• R^ is hydrpgcn, straight or branched alkyl of up to 6 carbon atoms or 
cyeloalkyl of between 5 and 7 caibcxi atoms which may contaifi 1 or 2 
nitrogen or oxygen atom^ 

« R^ is faydrogsop methyl, or fomia with R^ an alijAatic ring of fiom 3 to 7 
25 aloim wfai^ can oontmn an oxygen ormtrogoi atom, or together with R^ is a 

caibonyl group; 

• Ar' is independently selected fixun Ar or is indolyl or pyridyl-^-oxide; 



2001 04/23 MON 16:04 FAI UK PATENT OFFICE 



@024/04S 



16 

3 4 S 

9 R » R , and R an eadi independently sclcx^ted fiom hydrogen and lowta 
alkyi; 

m R^ is independently selected from Ar or is hydrogen, hydroxy^ alkoxy, 

9 10 9 10 

--NMe2,-CONRR 'v^^ieiemR andR aie each mdependenlly selected from 
5 hydtDgea, atraie^t or branched alk}4 of 19 to 6 caibcm atoms, or R' and R^® 

together wifh die nitrogen atom to wUdi ftey arc linked can fiiim a 5-to 7- 
membcred aliidbatic ring which may contain 1 or 2 oxygen or nitiogcn 
atoms, or R^ is 




10 

whminp I9 0, 1 or 2 and Ai^ is phenjd orpyiidy]; 
9 X is a divalent radical dedved fiom any of Oie following 



|g0p»829:^::23gAp^ 
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where tbc ring mtiogcn atoms may have Iowa: alkyl groups attached ther^, R" 
and an independiently selected fiom halogen^ hydroxy^ alkoxy, ecet^ 
5 nitio, cyano, amino, CF3 md -(CH2>^R^^^'* ^nlum t can be 0 or U R^^ and R^"^ 
are eacb indepmdrait^ selected ftomhydcosm. straight or bianohed alkyl of up to 
6 carbon atoms » cyoloalkyl of S to 7 carbon atomB, containmg \xpta2 oxygen or 
nitrogm atonos. 

10 A prefeired species of con^)ounds witUn tiie genus defined by fomuila (31) is 

represCTted by the ibimula (Db), and includes phannaceutically acc^tablo salt 
thereof 
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Ar.X 




10 



wbercizu 

• aisOcrl; 

• Ar is phenyl or pyridyl which may be unsubstitiitBd or substituted witii &om, 1 
to 3 sobstHuents selected fium halcgeOt aUcoi^, nitiD and cyano; 

• Ar^ is indqwndentty selected fioxn Ar or js pyrid:^-^-^oxide or indoiyl; 

• fimns ividi an aliidiado ring of ftom 3 to 7 atoms which can GODtain an 
oxygen or nitrogeri atom, or together vrink is a caibonyl group; 

• R^ is independently selected fiom Ar or is hydrogen, hydioxy, olkoxy, 

9 10 9 10 

dimethylamino, tetiazolyl or -CONRR wherein R and R are each 
indcpmdently selected fix>m hydrogen or methyl or is any of 



whereinpisOt 1 or 2 and Ai^ is phenyl or pyridyl; 
e r\ and R^ are each independently selected fiom hydrogen and meih^ 
and 

* X is selected from: 
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R1 



R11 



0^ 



RI1. 



R1 



10 



15 



R'^ and R^^ bdng indepeoideaitly selected fiom H, halogen, bydroxy. aOcoxy, 
acetyl, nitro. cyano. amino, CF» and (CHi)fNR^^R^' wherein t is 0 or 1 and R^^ 
and R*^ are independently selected £bom IxydrDgm andmefhyL 

A »ib-8pecies of pxdforred COizqpoXixids ^vifidn the general fcnmula (31) has tbe 
formula (lib) or (Hc): 



wfaerein Ar and R^ independently represent phenyl or pyridjd inlnch may be 
im^fiubstituted or substituted with fivm 1 to 3 siibsiituents selected flom halogen, 
aikoxy. mtro and cyano, and phannaceuticaUy acc^table salts thenBof. 

A pftiliculariy prefeired compound falling within formuhL (11) is ^ylt'i^H^ 
mdol-3-yl)rA^^l-<5-methoxy-pyridin-2-yl)-cyclohc^ 
phenyl)«o;i07ol-2-ylaznino]-|3irDpk»ianude (also refeired to as Compound 2) 
phsmiaceutically accq[>table salts. 

Other preferred compounds falling widun fbimiila CD) are sec out betow and 
included also are their phamiBoeudcally acceptable salts! 




2001 04/23 HON 16:05 FAI UK PATENT OFFICE 



@02&/048 



(S)-3-(l/f-mdoIO-yl)-^Kl-niethox>anfilhyl-cydohcxy^ 
(4-mtTo-phcayl)K)xazol-2-ylarnmo]-piOpidiia]iiide; 

{S)-3-(lif-mdol-3-yl)-2'raethyl-2-[4-(4-iafl^ 
oXo-2-pherayUefhyl)'propi0naTnide; 
5 (SVW'-Ll -<5-mefhoxy-pyridin-2-yl)-cyclohexylmcthyl^^^ 

ph6Dyl)-oxazDl-2-ylazmiio]-3-pbenyl-pn)pioiiaiid^ 

(S)-2-[4-(4-cyano-phmyO-oxazoI-2-yl«iiiuno]-3<lfl^m^^^ 
me&oxy-pyridin«2*yO'<;3^Ioliexylmefliyl]-2-me& 

10 mediyl- 2-<4-phenyl-^xazol-2-ylainino>propionamid^ 

2-yl)-cyclQh€xyln]elhyl]-2-mefhyH'^loii^i^; 

(S^3-<lfl^mdol-3-ylh/l^-[H5-methoxy-pyridin-^ 

metfayl-24;4<4-ni1io^)hcnyl)-thiazolr2-ylainb^ 
IS (S>2-(benzooxazol-2-ylaiiiiiio>3-(lJ?-indoI-3^^ 
cycIohexylmethyO-propioiiamide; 

CS>3<l^^mdo!-3.yl>2-me!byl-2-<pyrtdiii^-yli^ 
€yclobexyliiieCh3^)^ropionamide; 

(S>3-(lff-indol-3-yl>2-(isoquinoIr4-y!aiiiino)^^^ 
20 c:yGlohuylmelhyl)-propioiianude; 

(S>3-<l/f-iiidol-3-yD-2-melhyl-7VKl-pyridin-^^^^ 
(pyiiniidiii-S-3daniiiio)-pzi]piona^ 

(S)-2<bipheDyl-2-^aiunD>3<Ur-iDdQl-3-yl)^^ 
Gy&lolmxyliiii6tfayIH»opi<Mia^ 
25 (S>-3^1//-indol-3-yl>2-methyl*^-<l-^ 
tolylatmno-pTOpicMiAmide; 

(S>3-<l/f-ifulol-3-yl)-2-ni«tfiyl-2-(6-p)^ -pyiidin- 
2-yl-cycloh«yImelhyO*]nt)pionainide; 

(R>3-phenyl-2-pheayliiniii]o-7^-(l -pyridin«2-yl-f;yclohex^nietfay))- 
30 propionaznide; 

cycloliexylincfhyl)-prppiGnaiiiide» 



|0Q0$82M23igApimQ^iQ5:g^ 
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21 



10 



IS 



20 



(S>2-[(ben2»fiiraii-2-ylmelhyI>-Bni^ 
pyridiii-2-yl-c)relohGxylmetio4>-pniptonm^ and 

(S)-3<l//-indol-3-yO-2Haiethyl-2r(4-m 
cyc]G33ex^]4metfay1>-propionaaaxide« 

A third genus of bombesin receptor antagonists a)D60idixi£ to the invmtion has 
the formula <III) and include pharmaceutically acceptable salts tiwreof: 



9 k is 0, 1 or 2; 
m Iifi0^1^2ar3; 
« misOorl; 
« n is 1 or 2; 

# X is -CO-, -OCO, -SO- and «^Oa-; 

• At is benzimidazolylk benzx^fiiryl, benasodiiadiaacolyli ben2x>tl]iazolyl, 
benzofhienyl. benzopynzuiyl, benzotriazolyL bemoxadiazolyU &iyl> 
imidazolyl, indanyl. indolyi, isoquinolyU isoxazolyl, naphtibyl, axazolyl, 
phenylt pyiazinyU pyrazolyl» pyridyl» pyiidazinyl, pyrimidyU pyirolyl^ 
quinolinyl, tdxalinyl, tetrazolyU thia^lyl, thimyl or triazdlyl each 
unsubslituted n substituted wifli from 1 to 3 substitoenls selected from arnino^ 
acet^y alkyl (straif^ cbaia or branchod with from I to 6 caibon atomB)^ 
alkoxy, cyano, halogen^ hydn»g^ nitio* phenyl^ pyridyl» pynolyl, iaoxazolyl^ 
phenDxy, kilyloxy, - CFj, -OCaFj, -SQ2CF3, -NHCONH2, -COaH, -OSaQOjB, 
-CH2CN, SQzMe, SQzNIfc^ SQiPh, -(CHiXiNR^". -C»NR^^^ and COaR", 
wherein q is 0» 1 or 2 and R\ R'> B}^ are each independently selected 
from hydrogen or stiaigbl or branched alkyl of up to 6 caibon atoms or cyclic 
alkyl of between 5 to 7 atoizis which may contain 1 or2 03^1^ or nitrogen 
atoms or R^ and R^ or R' and R^*' togiethar with the nitrogen atom to which 
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dkcy are linked can form a 5- to T-^membmd aUphatic ring -whit^ may oonlain 
1 OT 2 oxygen or nitrogen aftoms; 

Ar' is independently selected finm Ar and can also be pyridylnAT-oxide; 

is hydrogen or Gtraight or branched allcyl of up to 6 carbon atoms or cyclic 
alkyl of between 5 and 7 atoms which may contain 1 or 2 oxygeaa or nitrogm 
atoms; 

is independently selected firoxn Ar or is hydrogen, hydroxy, alkoxy, -NMe2> 

-conr"r'\ 






10 



15 





.or 

wherein p is 0^ 1 or 2. Ai^ isjihenjd or pyzidyl; andj R^^andR'^ are eadi 

Independently selected fiom hydrogen, straight or branched alkyl of to 6 

carbon atoms or cychc alkyl of between 5 and 7 carbon atoms; 

R^i and R^ ace each independently selected from hydrogm and loww alkyl; 

and 

R^ is hydrogen, methyl oi forms with s} a ring of fiom 3 to 7 carbon atoms 
wtrich can contain an oxygen or nitrogm atom, or R^ and R^ can together be 
caxfoonyl 



In a pre&ned group of flie conq>oimds of fomiula (III); 
20 • kiaOorl; 

• lis!; 

• m is 0 or 1; 

• nisOorl; 
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• X is -CCOK -0C(0)-, or -SCfe-; 

• At is benzofuryU fitryl, indolyl^ i&oquinolyl, naphthyl, phemyl^ pyridyl^ 
quijiDlyl or diienyl each misubsdtiited or substituted ^ih 1 or 2 substituems 
selected from alkoxy, cyano^ halogen, nitro^ jheayU phcnincy, -CTy, 

5 -(CH2)qNR'R*, wherein an* R' can feim a ring of between 5 to 7 atoms 

which may contain 1 or 2 oxyg«i or nitrogen atoms, or R' and can be 
independently selected from hydrogen, straigl^t or branched aQcyl of up to 4 
carfoon atoms or cyclic alkyl of S carbon atoms; 

• Ar^ is indcpcadenfly selected fiom Ar, preferably indolyl, and cm dao be 
10 pyiidyl-^Hixidc; 

• R^ and R^ can form a cycfic alkyl of from 5 to 7 carbon atoms or R^ and R^ 
together are caibonyl; 

« R^ is indq>ende]idy selected fiom unsubstituted or substituted pyridyl or is 
hydiogen, hydroxy, alkoxy, -NMe2, -COMR^^R^^ whopeinR^^aiidR^^ arc each 
1 5 independently selected fiom H and CHs; 

• R^, R^ and R' are each indqp«idently selected fix)m hydrogen and methyl. 

In another prefteixed group of flie compoutMb of Fonnula (mX 
« 1 is 1; 
20 « m is 1; 

9 n is 0; 

• R^ is 2-pyiidyl; 

• Reforms a cydohexyl with R\ 



25 



A particularly pr eferred group of compounds is of fiumula (mil): 
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wherein Ar, k and X have the meanings given above in first, and the pjiidinc ring is 
optionally substituted by with 1 or 2 substituents, R and R% indqpeadcnfly selected 
fi^m alkoxy, cyano^ halogen, nitro. i^enyU phenoxy. - CFj, -(aH2>iiNR^R*, wheran 

5 R^ and R^ together with the nitrogen atom to whkh they are linked can form a 5- to 
7-inembered aliphatic ring which may contain 1 or 2 oxygen or nitrogen atoms, or 
and R* can be independently selected from hydrogen or eyehc alkyl of between 5 to 7 
carbon atoms, and their phannaceuticaUy acceptable salts fl]«reof. 
In a ftirdier set of compound ^a), Ar is benzoAnyl^ furyU indolyl, isoqoinolyU 

10 naphthyl, phenyl, pyridyl, quinolyl or thienyl each unsubstituted ot $iibstitiited with 1 
or 2 substitucnts selected from alkoxy, cyano, halogen, nitro» phenyl phenoxy^ -CF:^ 
-(CH2)qNR^R*, wherein R^ and R^ ran form a ring of between 5 to 7 atoms which may 

contain 1 or 2 oxygen or nitrogen atoms^ or R^ or R' can be a independ»tiy selected 
from hydrogen or cyclic alkyl of 5 carixm atoms, and X is -C(0>^ -0C(0>- or-SQz. 

15 

Preferred iV-terminal amMe derivatives of the coii4iDmid9 of fonmiia ODD) 

Amongst M-temiinal amide d^vatives, i.e. compounds of Armula (HI) 
wiierein X is -C(0)-» the following compounds are mosiprefisnod: 
20 JV-{(S)-2-(l/f-indol-3-yl)-l-mediyl-l-[<l-pyridin-2-34K:yGlo 
carbamoylj-elii:^} -4-nitco-benzaniide; 

C-diniethylamitio-A^{<S>^^^ 
cyclohexyimedxyI)-cari3amoyl]-eth>d}-beazamide; 

lfr-indol&-2-carfooxy]ic acid {(S)-2-<l//-indol-3-yl>l-mefbyl-l-[(l^yridin-2- 
25 ylH)ydohexylmelh^)-^aibamoyl]-^ii;^} -arnidc; 



|OQ0ij^29i23:^Fj^ 
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25 

benzotblfhiophene-Z-carboxyUc acid {(S)-2-'(l/r-indol-3->4)-l^methyl-l-[(l-- 
p>iidia-2-ylH:yclohexylmethyO-caibamayl]-e^ 

lfrixulole-5-caiboxylic acid ((S>-2-(]/ir-indol-3-yl)-l-mcUiyl-l-[(l-pyTidm^ 
yl-cyclofacxy]metfayl}-caii>amoyl]-6tfayl}-amid0i and 
5 lff-iiidole-2-carboxylic acid {(S)-2-(l/r-iiidol-3-yl)-l- {[ l-(5-mcthoxy-pyridiii- 

2-yl)-cyclohcxyIiii)elhyl]-caibamoyl>-lHne<hyl-e^ 



Other preferred iV-tccmmal amide d^vatives of foimula (III) include the 
following: 

10 iV^{(S>2<l J/-indol-3-yl)-l -mefliyI-l-Kl-pyridin~2-yl-^ 

caibamoyl]-eth^} •benzamide; 

{CS)-2-(lff-indol-3-yl)-I -me*yl-l-Kl-pyridlit-2-yl-cycldbexylmethyI)- 
carbamoyI]-ethyl} ^^etfayl-benzamlde; 

4-Ghloio-Ar-{(S>2-<l^?-indol-3-yI)-l -methyl-l-[(l -pyridin-2-yt 
15 cyclohexylmotfayl)-cai1>amoyl]-etfayl}47enzamid^ 

JV^{{S)-2-(t//-indol-3^yl>l-inethyI-I-[(l-pyridin-2-y^ 
caibamoylj-ethyl} -4^iicdioxy-benzamide; 

JV- {(S>2-(lif-indol-3.yl>l-metbyl-H(l-pyri<^ 
carbamoyl] •etihiyl}^methanesulJbiiyt-beiizaiQide; 
20 3Kiyano-iV^{(S)-2<l//-indol-3-3d)-l-methyl-l^{l-pyi^ 
cyclohexylm6thyO-<^bamoyF]-edLyl}-b6nzamide; 

3-^aK>-;y-{(S)-2Kl/?iidol-3-yD-l-ii^ 
CyGloh€»ylmetto4>-ca]:bamoyQ*^ -bmzamid^ 

N- {(S>2-(1 jRr-iiidot3-yl)-l-meihyl-l-[(l-pyn 
25 carfaamoyl]-ediyl}-3-iiii^boxy-beiizamide; 

/V-{(S>2<liy4iidoI-3-yl>l-meihyl-l-[(l-pyridin^^^ 
cacbamoyl]-ctIqd)-34netIianefitdibn:^-beiizaim 

dimctbylamitto-JSr- {(S>-2*(l/?-iadol-3-yl}-l -metfayl-l-[(l -pyridin-Z-yl- 
cyclohexy]mc^l>carbamcoi'l>ethyi)47eDza^ 
30 ^-{(S)-2<l/r4ndol-3-yI>l.methyi-l-[(l-pyridm-2^ 
caibamoyl}-€lhyl}-3^ethyi-biaizaxnid^ 

2-^Dro-JV-{<S>-2-(lA^ixidol-3-ylH^e^^ 
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* 

cyc;lohexylTnethyI)-caibamoyI] -ethyl} -benzamidc; 

^^{(S^2Kl/f-i^d^?l-3-ylH-n^^*^»yl-^-[(l■Pyridm^^^ 
carbamoyl] -ethyl>-2-7iitt<^'b^]Z&^ 

JV"-{(S)-2-(LE^mdol-3-yl>l-methyl-l-[(l-pyrito^ 
5 cari>ainoyl] -ethyl) -2'^cthoxy-benzainide; 

//-{(S)-2-(l£f-mdol*3'yI>l "incthyl-l-[(l-pyridin-2-yl-cyclohcxyimefliyl)- 
caiiiamoyl] -ethyl) -2-meLhyl-bcnzamide; 

2-fluDn>-/f- {(S>-2<Lff-mdol-3-yl>I -inrfhyl-H(l-pyridiiir2-y^ 
cyclohexylmefhyl)-caibaDioyl]-eth>4) -benzamide; 

10 (S)-3-(l/f-iadoI-3.yl)-2-ineihyl-AKl-pyrid^^ 
tolyl«ettianoylaniino)-piopicmanude; 

(S>-3-(ti7-mdoI-3'yl)-2-meftyl-A^-(lH)yddm-2*yl^^ 
tolyl-e(hemoylamino>pix>pi0itaTDide; 

(S)-2-[2^4^hydt>c^xy-phettyI)-etiMnoyltoimo]-3'(liy^ 
IS (l-p3aidin-2-yl-cyclohexylmethyl)-propiananii 

(S)-2-[2-(3-hydix>xy-ph6nyI)-6tlimoylwiimo]-^ 
(l-pyridin-2^yl-cyclohexylmetiiyl)-propioflamidc; 

(S)-3-<lff-^ndo^3-yl)-2-Tnethyl-^Kl-p)^dm^ 
tDlyl-6fiianoylammo>ikiopiomti:ddd; 
20 (S)-242K2-fluoro-phenyl>-ethanoylamino]-3-(liy-i^ 
pyEidin-2-ylH:yclohexylmediyI)-propionaiiii<^ 

(S)-3-(l/7-mdolO-yl)-2-methyl-AKl-pyridm 
lluqphen-3-yl-€tfaazioylaiiiiiio>pro^^ 

JV-{(S}-2-(m-Jiidol-3-yl>l-mediyl*HO-P3^^ 
25 caibai2ioy]}-ethyl}-isoniGodi]aziiid^ 

fuiw-3-caitQxylic acid {(S)-2-<l^-iiidol-3-yl>lHnetfayl-I-[(l-pyri(Un-^y^^ 
DyclobexylnLettiyI)-caibanioyl>^diyl} -amid^ 

£uran-2-oarboxylic add {(S)-2Kl^-indol-3-yl)-l-methyl-1-[(l-pyri<fin.2-yl- 

30 5-methyl-i5(»cazole-3-caibox3dic add {(S)-2Kl/f-mdol-3-34> 1 *n]fithyl-l-[(l - 

py]dkiizx-2*yl-QyclohexylmelfayI^^ 

lHnethyl-lA'-pyirDlo-2-Gacboxylic add {(S>2-<l/f-iiuloL'3-yl>-l-nietfa;^-l- 
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[(1 -p>T]dfn-2-yl-cyclohexylmeffa)i>caibamo^ 

thiopheiie-2-caiboxyllc acid {(S>2-(l//4ndol-3-yl)-l-niethyl-l-[(l-pyTidiii-2- 
yl-cyclGiiexylm6thyl)-carbaiaoyl]'elfayI} -amiclB^ 

thiop1i6nd'3-carbOXylxc dCid {(S>2-(l/^il^doI-3-yI)-l-theihyl-l-[(l-py^idall-2- 
5 yl-cyclobcxylmeihyI)-caTbaznoyl]-efhyl} -amide; 

li^-indole-fr-caiboxylic acid {(S>2-(l/^-indol.3.yl).l-aielhyl-l'[(l-pyTidiii.2^ 
yl-cycloh6xy]iiielhyl)-c^ibaxna>l]"e(hyl} -amide; 

Ifl^indole-S-carboxylic acid {(S)-2Kl^f-indoW-yl)-l-meaiyl-l^(Upyridin-2^ 
yI*cyclohexylmethyl)-caibaiuoyl]-«lhyi}-ainide; 
10 l«-mdole.4"Carbox3riBo add {(S>2-<li^iadolO-yI)-l-melhyi-l-[(l-pyridi^ 

yl-^clohexylmethyl)-caibamoyl]-ediy1}"ainide; 

lfMndok-7-carboxyIic add {(S>2KIff-iadol-3-^yl)-l-tneifayl-L-[<l-pyri^ 
>i-cyclohi:xylme1hyl)-caibaii]oyl]--ethyl} -amide; 

l-methyl-tff-indol&-2-cfliboxylie add {(S)-2-(lKr-mdol-3-yl)-l-mBfliyH'[(l- 
15 pyndin-2^yl«cyclohexy!methyI)-carbamoyI]-etliyl}*amide; 

beDzotliiazDle-6-carboxylic add {(S)-2-<lH-indDl-3-yI)-l-meth}4-l-[(l- 
pyridin-2-yl-cyclohexylmcthyI)-<»ibamoy^-eth)d}-amide; 

l/f-bcflzotriazole-5-caTboxylic acid {(S>2-<ii?-indol-3-yI)-I-iii£lliyl-l-[(l- 
pyrjdm-2-yl-(7dahexylmothyI)-carbamoyI]-eUi}4}*amide; 
20 3-mediyl-thiophene-2-caiboxylic add {(S>-2-<l/f-iiidol-3-yl>l-methyl-l-[(l- 

pyridm--2^yl-cyclohexylmelhyl)-caibamoyl]-€t^ 

5- niethyI-ttiioplldn.e-2-Oarboxylic acid {{S}-2-(liV-iiidol-3-yl)-l-ii]!6thyl-l-[(l- 
pyzidm-2-yl-cydohGxy]metfa>d)-caTbamoyl]-ediyI}-amide; 

6- me^fayl-pyiidinje-2-carboxylic add {(S>2-(lfr-iiidoI-3-yl)-l-metliyI-l-{(l- 
25 pyridin^2-yl-cydofa!exylme4hyl>-caxbamoyl]-«lhyI}-^ 

isoqiunoliiie-3-c8zboxylio add {(S)-2-(Uf-mdol-3-yl)-l-me4hyl-l-[(l-i[)yrid2i^ 
2-ylHcyolohexy]methyl)-caibamoyl]-eflhyl}-a]iude; 

quiiN>xiiliiK>-2<-caiboxyiic add (CS)-2-(lfl'-indDl-3-yl)-l-inel!hyl-l-*[(l^yridin- 
2-yl<<!ycloheKyimetbyl>-€azbamoyl]M:lfay 
30 quinoline-S-carbcfxylic add {<S>2-<l/f-indol-3-yl>]-inedi34-H(l-pyridin-2- 

yl-cyclohexy]methyl>CBAani0^]-^yl}-Biiilde; 

5-pbenyl-oxa2ol&4-caibO)iylic add {^-2<l£r-^dol-3-yi)-lHii0thyl-l-[{l- 
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P3rridm-2-yl-cyclohexylme*hyl)-caibamoyl>^^ 

(S)-3-(li/-iiulol^3-yl>2-[2-(4-meflioxy-phewyl>©thanoy 
( 1 -pyridin«2~yl-cyclohexylmethyl)-propi(>i)amide; 

(S)-242-(4-dimethylamniO'phGnyl>ethanoylaiiiino]-3-(l^^ 
5 methylrW^l -pyridfa-2-yl-cycloh«xylxneAy^^^ 

(S)-3-( l/^i^ldol-3.yl^2-me±yl-2-^2-(2-mtro-phmyl)-e^hraoyl 
pyridin*2^yl<«yclohexylmGthyO-pn>p(ionain2de; 

(S>-3-(l^-indol-3-yl)-2-[2-(2*methoxy-pli£SDyl)-etl^ 
(l-pyridin-2-yl-cyclohfi(xj4m€lhyl)-propioiia^ and 
10 {(S)*2-( 1 H-mAoh^yiyi-ists^ 

cazbam0yl3-«aiyl}-2-pyiioM-yt^beiizainido. 

Preferred JV'-tennlaal ureChane derivatives or tbe cotntioukids of formula (DX) 

15 Amount ^-teiminal urethane dcrivativess* i.e. cott^imds of foimala ID 

wherBin X i5-0C(=0)w , tbe followmg compounds are particfulaily prefen^: 

(<S)-2Kli^iQdot-3-yl>l-mediyl-H(l-pyxidiii-2-^^ 
cacbamoyI]-efli^}-carbaniio acid xiapfaftialcn-l-ylmetliyl esb^ 
{<S>2'<lH-indol-3-yl>lHiiethyl-l-[(l-pyridin-2^^ 
20 caibamoyl]-etfayi)-cai1>amic acid 3,4-dldiloro-beD2yl estec; 

{<S>2-(lff-iiido^3-yl)-l<nelfayl-l^(l-pyiidiB-2-yl-<iycl^^ 
caibanK>yl]^tfayl}-caibaniic add 3-xiitio-beQzy1 ester; 

{(S>2Kli7-4ndolO-yl>l -inethyl-l -[(l-pyridin-2^ 
caibanK>yl]-ethyl}-carbaimc acid 3^1riflu9ii>melh)44>eDzyI ester; 
25 {(S)-2Kl/?^indolO-yl^l-methyl-H(l-pyridm-2-yl-^ 
carbaixioyri-ethyl}-caz1)aixuc acid 4uixioUii'-6-yliiiefhyl ester; 

{(S)-2-(lflr-mdol-3-yI>l Hnelhyl-l-[(l-p3flidni'2'yl^yolobexylniediyl)- 
carbaiiioyl]-ediy]}-carbaiiiio add4-iiitro-benzyl ester; and 

((S>2-(l^-ii2dol-3>yl>1 wiiethyl-l-r(l-pyddln'2-ylH:ycIohexylznetfa>i)- 
3Q cax1>ainoyl]-cthyl}-carbaiiiic acid 3-eyano-benzyl ester. 

Other prefened ^terminal uretbane derivativea of finmula (III} include the 
foUowing: 
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{^)-2-(l*r-indo!"3-yl)-lH3aefliyl-l-((l-pyridm^ 
cazbaino>4]-ediyl}-caTbamic acid S^-diniefhaxy-beDZ}^ ester, 

{(S)-2-(l/r-iiMloW-yO-l-mrthyI-l-[(l-pyridm-2-ylK5^ 
caibmnoyO-ethyll-caTbamlc acid xi^htiiakn-l-^nictliyl ester; 
5 {(S)-2-(I ff-indol-3-yl)-l -methyl-l -pyridiii-2-yI<;yclohexylmcfliyI)- 

c«iib«nioyl]-ethyl}-caAamic acid indan-2-yl esten 

{(S>2-(lff-indoW-yI}-I-methyl-l-[(l-pyridin-2-3i-c^ 
carbamQyI]-ethyl}-caibamic acid 4-iDethQxy-beiizyl eater; 

{(S)-2-CW-indolO-yl>l-mcfliyI-l-[(l-pyridin-2-yl-cyclohcx^^ 
10 carbaxzioyr]-6thyl}-carbaniic acid 4-chloro-bem>1 esten 

{(S>-2-(lJ?-indol-3-yO-l'««toyl-H(l-pyridin-2-yl^ 
cariyamo^-ctfLyl}-caibaiiiic acid 2-Siiozo-beiizy1 ester; 

{(S)-2-(1fl^-indDl-3-yl>l-mel]q4-H(1^ 
carbaznDyl]-ediyl}-caibaznic acid 2-c]iloro-bcnz3i ester; 

1 5 {(S^2<lff-indol-3-yl)-l-methylrH<l7pyridlih-2-yi-oy^ 

carbaiiioy]]'6lhyl}-caibanric acid 4-iiitio-benzyl ester; 

{(S^2-(l^r-indol'3-yD-l-methyl- 1-[<1 -pyridm-2-yi-cycl^^ 
carbemoyl]-eChyl}-carbainic acid 2-mefhyl-b6zizyl ester; 

{(S^2<]ff-indol-3-yQ-l-melhyl-l-[(l-pyridii^ 
20 carbamoylJ-eChyll-caibamic add 4-tert-bir^bfliizyl ester; 

{(S>2<W-mdol-3-yl)-l-mcthyl-H(l-pyri^ 
Garbamoyl]-6l]iyl}-'caibainic acid ^-mellioxy-beii^l ester; 

{(S)-2<lff-indQl-3-yl>I-meth3d-l-[(l-p3^iii-2-^^ 
carbanioyI]-etfayl}-caibaiiiic acid 4-trifluoraznefiqrl-bciizyl ester; 

25 {(S)-2-(l/f-indoK3-yl>lHn«th^-H(l-pyridi^ 
carb«iioyl]*efhyl}-carbaimc acid 3-eihoxy-beiizyl ester; 

{(S)-2<li/.indol-3->4>I-inethyl-H(l-pyridin-2-yI-K5yclo 
caibamoyl]-ethyl}-carbaniic acid 3-cyaao-benz)4 ester; 

{(S>2<l//-iiidol-3-yl>l-meftyl-IH;(l-pyridin-2-ylK:ycloke^ 
30 embaino^J-efhyl} -carbamic acid 2,4-diG3iIoro4>enzyl ester; 
{(S>2-(l^r-iiKlol-3-yI)-l-methyl-l-r(l-pyiidin^ 
carbaii]oyl]-ethyi)-carb8iDic acid 3-iaeflQrl-bGn^ ester; 

{(S>2-(Il^iIld6l-3-yI)-l«methyl"l'[(l-pyridin-2-yI-cycto 
carbaEi]oy3]H:fli3d)-caibaiiiic acid 3-pheiuixy-benzyl ester, 
35 {(S)-2<li7-indo^3-34)-I-metfiyl-l.[(l-pyridiik-2-yI-^ 
ca2biimoyl]-<^yl)-carbaiiric acid 4*methy]»b6n;9l estsTp and 
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{(S)-2-(l/r-indol-3-y1>l*metfayl*l-[(l-p^d]n-2-3d-^ 
caxbamoyl]-c1hyl}-caxbamic acid 23-dic]ilc3iro-b6nzyl efitier. 

Preferred AT-tarmiul sidfonamlde derivatives of Oie comiMMUids of formola (XIO 

5 

Amongst iV^tenninal sulfonanride derivatives of fonnula (IH) (compounds of 
fOTniula iJH} wheiein X is -SO2-) llie following compounds are pardculaily preferred: 

(S)-3-(l/f-indol-3-yi>2-m6th>i-2*ph6nylmdlhaiiefi^ulfon^ 
2-34-cyBloh6xylmethyI)^}iiDpionainide; 
10 (S>2-<2-chloiD-ben2Bneswl&nylammo>3-(l/^indol-^^ 
pyridin-2-yl-oyclohexy]xxiefhyl)-propio^ 

(S>-3-(lA-indol-3-yl)-2-zneth}4-2-(iiap]ith 
p^din-2-yl-oyclohexyInielbyl)*4^ 

(S)-3-(lff4ndoI-3-yl)-2-inedi)4rAKl-P3^di^ 
15 (qt]anolinc-8*svlfbnylBnunD)-'piop90danu^^ 

{S)-3<lifMndol-3-yl>-2-me!liyl-7^-(l-pyridin-2-y^^^ 
tzifluoromethyl-benzeaesidfonylaminO)-propioiiBnude; 

(S)-2-(bipheTiyl-2-sulfonylamino>3KlH'-indol-3-^^ 
yl-cyclohGxylmethyl)-piopia!namide; 
20 (S)-3<lJy-indol'3-yl>2-metliyl.2'(5-mBthyl-2-pheaoxy-b^ 
£Bii]no>-/V'-(l-p>Tidii]r2-yl-cycIohexylme^ acnd 

(5>-3<Ur-indol-3-yO-2<nedi]i-^-(l-pyridinr2-yl-«^^ 
tolyloxy-ben2mesttlfon3damino) - prop i o nai nide, 

25 Fmther preferred ^"^enniiial sulfimamide denvalives of fonnida (lEQ include 

the following: 

(S>3-<li7-indol-3-yi>-2-n3ethyl'/A{l-pyridin-2-yi^ 
(loIuene^-sulfonyiaminoH'ropionHmid^ 

(S)-3-(l^-indol-3-)i>2-rnethanesidfimylaiiiino-2-^ 
30 GycloheKylraetiiyl)-piopionB2nid^ 

(S)-2-(2-fhioro'b(mzGaie3id&nylamino>-3<l/r^ 
pyiidin'2-ylH;ycloli)ny]n&eaiy])-piivlonainidc^ 

(S>2^4H2UDro-benzei]fi5ulfonyIam^ - 
pyridin-2^ylHsycloheK3im6t]iyl)-propLQnBmide; 
35 (S>3<lifHndol-3-yl>2-iaeihyl-AKl-pyridin-2^^ 
trifluoro-etfaane5idfonylamino>propion^ 
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<S>2-(5-ctimefhyla2nmo-napfatfaaleae-l-5i^^ 
melhyl-A/'-Cl -pjddiiir2-ylM;yclohcxy^^ 

(S>3-<l/7-indol-3-yQ-2^medi)d-2^(naphAiiaL^^ 

5 (S^Hl«-indol-3-ylh2-methylJV<l-pyridi^^^ 
(tfaiophenc-2-&uUbnyIainiiio>i3nip20iism 

(S)-3H;iii/"indol-3-yl>2-me*yl-2-P-mtKHbMzencsu^ 
P3ddin-2-yl-cyclohexyImethyl>propionamidc; 

(S)-2-(4-fluoro-benzenxffiulfonylaimno>3-(l/r-ind^^ 
10 p3aidiii-2-yl-cycloh«xyimethyI)-pzopi<mam 

(S)-3-(li7-izulol-3-yl)-2-medi>1-2K''tHntTO^^ 
pyridin-2«}d'^yctohBxyfanBthyI)-propion^ 

(S>3<lff-indol.3-y1)-2-methy[-iVKl-pyri^^ 
trifln u i O jji eth y^bttizCTiesiJfonylamino>^ 
15 (S>-2<3,4-<Hcia<m>-honzm«iilfimyiaH^ 
pyridin-2-yl'CyclobMylme1fayO-pTopioiiainid&; 

(S)-2<3-fluoro^>cnzcnBralfonylainmo>-3<lff-i^ 
pyridii!r2-yl-cyclohcxyliiiethyl)^ropi^ 

(S>3-(l//-indol-3-yl)-2-methyl-WKl-pyridm-2-yl-cy«l^^ 
20 1rifluoromethyI-benzene&ulfonylamiDO>pn>piQii^^ 
(S)^2-<S-Gh1oro-tfaiophs[ie-2-CTlfi3n3damlnoV^ 
pyrid]n-2-y[-«yclohfiKylmet]i^}-propionazi]ide; 
(S)-2-(3HdiloiD-bca»me8u^^ 

25 (S)-3-(lJ5f4ndol-3-yl)-2-me*yl-Ar-(^ 
(toluenfi*3-sulfimyfa7i)ino>-piopionai^ 

(S)-2-(3,4-dimrthoxy-beixi»me8ul&n^ammo)-3< 
(1 -pyridLn-2-yl'^yclohexylme1[hyl)-propioi^^ 

(S>2<4-cyaiKHbGtizciicsulfoD3daz]i]no}-3<U^^ 
30 pydd2Z]r2-yl-cyclDhexyImethyl)-pt€piQiiaim 

pyridinr2'yl'^ycloh6xyli]iethyI)^prapi^ 

{S)-2-(5-ch]oro-l ^-dimeth^-l/T-iiyrazole^ulfcmylazm^ 
:yl>2-ined^l-Ar-(l^yridm-2-yl-cyclohcxylD^ 
35 (S)-2^3»5-dimethyl-isoxa2x>le-4-suIlboylaini^ 
/^l-pyridin-2-]^-cyciIcdiexylmethyl)-i}r^^ 
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(S>-2-(bei]zo[l»2^]tfaiadiazole-4^1fcnylai^ 
i/-<l-pyridiii-2^ylH:yclohex3dmethy^^ 

(S)-Ml^-indol-3-yl>-2-mcfh)l-2<l-ni6tfayl-lH^ 

2VKl-pyri<lin-2-yI-oyclohexylmediyl>piopiona^ 

3-{(S>2-(l/f-indol-3-yl>l-melhyl-l-[(l-pyridm-^^ 
caibamoyl]-etbyIsulfamoyl}-thi<^he»e-2<^ acid methyl estef; 

(S>3-(l^-iiidoI-3«*yl)-2-<5-i8oxazol-3-yl-tMophene^2^wlfon^ 
10 Tnelhy1-iVKl-pyridui-2-yl^cyclDhe^ 

(S)-3-<ltf-iiidol-3-yl)-2-izi6lhy1-2-(2Hdtn^ 

{5)-2-(3K7ano-bena5ene5ul£bayla^ 
pyridybQ-2''ylH:yclohexylmeltayi>propioi^ 
1 5 (S>-2-(l ;Z-dimefliyl- l^r«iimdpz»te-4-sulfbnylwmnoH<l^^ 

metfayl-Ar-<l -pyridii^'2-yl-cyclDhexylmethyi^ 

(S>-3-(l/r-iiidol-3-yl>2-(3-mcdioxy-b©nzenesulf^ 
pyiidin-2-yt^yclohexylmethyI)-pxH>piQn^^ 

(S>3 <1 J7-iiidoI-3-yl>2-methyI-2<8-ni1ro-n 
20 (l.pyridin-2-yl-cyclo]iexylmc^l)i)iopioiimdd6; 

(S>2<Z^-G]iloio-5-idtxo-1>eiizenesulfimyl^^ 
(l-pyridia-2-yl-cyclohrayliiiethyl)^nx>pifniam 

(S>3Kl/r-iIldo^3-yl>2*m6&yl-i^Kl-pyri 
trichloro-4>eQzenesulfimylainino}-pn>pio^ 
25 (S)-2-(4-cUQro-2-Tiitn>baizea6siilfoiiylaiii]^ 
(l-pyridin-2-yi-cyclohcxylmethyl)-propioiiara 

(S)-2-(5-b«n2xnesolfbnyl-fhi(>ph6n6-2-8ul^^ l^-izidQl-3-yO-2^ 
raetoyl JV'-< l-pyiidin-2-yl-cyclohexylmcthyi)-^ 

(S) 3^1/^oldol-3-y^)-2^thyl-iVKl-pyridin-2-ylK;yclohe^^ 
30 triiluoromethoxy*beBZCTesuIfonylaiiiiDo)-pro 

CS}-3-(lA'-uidol-3-yl)-2-€iieaiyI-2-(5-melbyl-2-^ 
b«DZffl.e6alfonylamino)-W'-( 1 -pyridin-2-yl-cyclohex^me(liylHm)pl^^ 

(S>3<lfl^-iiidol-3-yO-2-inethylJVKl-pyridM^ 
tolyl0xy-benzeaeml£Dny]Euniiio)-propionaro 
35 2-{(S)-2-(l^rmdol-3-yl)-l-methyI-l-[(l-pyddin-2-y^ 
cai1>sinLoyl]-ediyl&ulfam acid methjl osti^ 
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(S)-2-(3-chIoro-4-fluDro'bcDzeiie5uliony 
N-O -pyridni-2-yl-cycloh»ylmeihyl)-prppio^^ 

CS)'2-<2^Klicli]oro-tlik]phme-3-sutfonylHiii^ 
JV''<l-pyridm-2-yI-cyGlohexylmethy!>propjoii^^ 
5 (S)-2-(3-cMorc>-4-m€thyl-beiizienesulfonykmt^ 
7/-(L-pyridin-2-yl-cycloheKyImethyl)-propioiiaaii^ 

(S)-3-( I A-indol-3-yl)-2-(2-methoxy-^-inetfayl4>en2^ 
meChyl-AKl 'P}^di3i-2-yl-GyGlohexylm^^ 

(S)-3KIiy-mdoI-3'yl)-2-mefliyl-^r-(l-pyrito^ 
1 0 pyridm-2-yl-thiophaie-2^sii]foB)dbiii^^ 

(S)-2-(S-bTaizio-6-ch1aro«{>yridin9-3-5^^ 
mctliylr/^l-pyiidin-2-yl-^yclohexylmethy^ 

(S)-2-(2,4-dimtro-b6Tizene$u1fonyIaixu 
pyxidla-2-yl-^3^1ohexylmethyO-pzopiotian3id«^ 
15 (S)-3-<l^-iadol-3-yl>2<4-methan6SuIf^ 
J/-<1 -pydcUn-2-yI-cyclohcxy1m€tbyO-propioiia^ 

(S)-2-(4-/^/-butyl-benzeDesulibnylammo)-3-^li/^m^ 
pyridin-2-y1-cyclohexylmethyI)-prapioiiam 

($)-2-(2»4-dichlofo-5Hn9thy^benzsziesidf^^ 
2Q ine£M-^-(l -pyridiii'-2-yI-cycIohQExylmeih]^)-pTopK^^ 
(iS)-2-(2-gbloiD-S-lrifliioiomcttiyl-bn2eafiau^ 
2-ii]ediyl'-M(l -pyiidm-2-yl-cyclohexybnelhyT^prapiDiianu 

(S)-3Kl^/-'indol-3-yl)-2-meffayl-2^(2--nitit^ 
amino)-iV-(l -pyridm-2-3d-cyGlohmylmea^^ and 
25 (S>2^(4-butyl-benzenesulfony!ammo)-3KlMi^^^ 
pyndiiir2-y]-cyclohexyImeihyO'prDpicmaniide. 

The compo'und& of the genera] formulae above are optically active. The scope 
of the invention therefbre also includes: 
30 * All stcTOoisomers of the compounds of the above general foxmulae. 

• The solvates. hydiBtes and polymoiphs (different ctystalline lattice 
descriptors) of the above compounds. 

9 Phaimaceutical compositions of the above confounds. 

• Prodrug of the above compounds such as would occur to a pers n skilled in 
35 the Bit; see Bundgaazd et aL, Ada PJiarm. Subc^ 1987; 24: 233-246. 
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The alkyl groups conteniplaled by the invention include stxaigjU, lnanchedi or 
cyclic cazbon chains of from 1 to 8 oarhon atoms except where spcdfically stated 
otherwise. RGproaentative groups are meftyl ediyL propyl, isopropyl^ nrpiopyl, 
5 n-butyl, iso-butyl, sec-butyl^ tert-butyl, 2-methylhexyL n-pentyl, l-methylbutyl^ 
2>2-dimetbyIbutyl> 2-methylpentyl» 2>2-dnneth:^propyl, n-hexyU and the like. 

The lower aflcyl groups include carbon chains of up to 6 carbon atoms. The 
cycloalkyl groups contemplated by Ifae invention oomprise those having 3 to 7 carbon 
atoms including cyclopentyl and cyclohexyl They may bo substituted with &om 1 to 
10 3 groups selected fiom halogens^ nitro, alkyl, and alkoxy. 

The alkoxy groups contamplated by the inventicm comprise both straight and 
branched carbon chains of fiom 1 to 6 carbon atoms unless otherwise stated. 
Representative groups are melhoxy, cthoxy, pnipoxy» i-piopoxy» t-butoxy» and 
hexoxy* 

is Hie tenn "halogen^ is intended to include fluoiine^ chloTine, biomine, and iodine. The 
term "amine^ is intended to include £ree amino, alkylated amines^ and acylated 
amines. 

The temi "subjeclf* includes animalsy particularly mammals and more 
particularly hnmaftt. 

20 

Optical Isomm wd salts 

The compounds of the above general formulae all have at least one ohirai 
coatre and some have mult^le ehizal oe u tr e s depending on their structure. In 

25 particular^ the oonqxyunda of the present invention may exist as diastereoisomm, 
mixtures of diastereoisomei:s» oc as (he mixed or the individual optical enantiomexs. 
The present inventioD oontenqilates all such f<»ms of the coziqx>unds. The mixtures of 
diastcfcoisomm are typically obtained as a result of the reactions described more 
flilly below, hdividual diasterooisomcrs maybe separated fiom mixtures of the 

30 diastereoiaomera by conventional tecfaniqura audi as oolumn cfaromatogcq>hy or 
repedtive recrystallization. Individual coantiomera may be separated by conventional 
m^oda Well known in the art such as conversion to a salt with an optically active 
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* 

compound, followed by separation by chfomatogra^hy or tecrystallization and 
reconVrasion to die non-salt form. 

Where it is appxopnate to ibnn a salt, the jriiannaceutically accq>tBblo sales 
5 include acetate^ benzenesulfbnatep benzoate, bicaibonate, bilaiUdle, bromide, calcimn 
Acetai^e, camsylate, cwbonate, Qhlonde, piMte, dihydrodhiloride, edetate» cdifi>iate, 
estolate^ e&ylate^ fumarate, gluceptate, gluconate, glutanQatCt g^ycoloylarsanilate, 
hexylresorcmate^ hydrabaminei. hydrobioinide, hydrochloiidB, hydioxynaphthoate, 
iQdide> isediionate^ lactate, lactobionate, malate, nmleatG, mandelat^ mesylate, 
10 meOxylbromide^ metfaylnitrale^ mucate, napsylate, nitxaie, paznoate (embonate), 
pantotheoate, phosphatc/dipbodphdte;^ polygalac^toron^ salicylate^ ^earate, 
subacetate, succinate, sul&te. tannate, tartrate, theoclate, triefluodide, benzathine, 
qhlorgpn;ioaine, choline, diefbanolamine^ ethylenediamine, me^mnine* procaine, 
CLiiuniuum, palciu m , litfaium, magnesium^ potaasinni, sodium^ and zinc. 

15 

Preferred salts are made fiom strong adds. Such salts include hydrochloride, 
mesylate, and sul&te, 

OChe^ HOtt-pCptEde bombesin antagonists 

20 

Other noB-p^tide bombesin antagonists wUdi are believed to be suitable for 
^xx in the present invention axe described and claimed in the following documents^ the 
contents of which are incorporated herein by refereaice: WO 00/09115, WO 00/09116, 
WO 92/07S30, JP 07258081 and WO 98/07718. 

25 

Preparative methods ftn^flie compounds of fi>nn«ki (I) 

Preparation of the coaq>omids of finmola CO is described in WO 98/07718, the 
disclosure of whicb is incx>rporated herem by reference. 

30 

Pjrep^Atlve metbods for compounds of formula (□) 



|gQP4829:!^:23^ 
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Throughout this qiplication the followins abbieviadons have the meanings 
listed below: 



NEt? triethylamine 

5 IHF tetrahydTofuiaa 

HBTU O-benzutridzol-l-yl-WV.A'^iV^-tGfr 
hex&fliiorophosphate 

DIPEA dY^AmHsopTopylethylamme 

DMF iy^-dimeth^dfbnnaxnide 

10 TBBA beiizyltrieihylaiiunoiiium chloride 

B0C20 di-^err-butyl dicarbonate 

TFA trifLuoroacetic acid 

DMA ^.^-dmielhylacetainide 

BtOAi; eUiyl acetate 

15 MeOH methanol 

Ttp tryptophan 

Ph phenyl 

UPLC hifihpiessiireliqiddofaioinatogrsphy 

NP notmal phase 

20 RP Inverse phase 

DMA? T^-dimeihyM-animo pyridhie 

OAe acefeale 

OB oesixadiol bcnzsoate 



15 The pioductioii of ccnnpounds of die fomiula (II) in "v^di X is oxazolyl is 

shown in Sdieme t vniddb illustrates the synthesis of the con^iounds of Exam^es 9 
to 12 in fourstqis via Tht en ne dl ates 4a 4b« The steps are: 

• Fmmation of the p-xrilFOfphenyksaibamate of the methyl ester (Intennediate 1) 
30 and subsequent treatment vridi aqueous ammonia to give aprimary urea 

(Intomediate 2). 

e Cyoliaatron of the primary urea wldi 2-bn)mD-l-(4-mtro^hmyl)-etfaanone to 
fbnnan xazole ring (hitennediateS). 
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Hydrolysis of the methyl-estepiirotecting gxoup gives lutennediates 4a or 4b. 
Reaction of Intermediate 4a or 4b ^di the amine Z2, using HBTU to fbmi an 
amide linkage, afifords the desiied cofUpoumJ^ 



Sdbemel: 



Intormectiate 1, a-b 
b.Z1 -CHsPh 



Intermediate 2» a-b 



fv 



Example 9. 21 - CHgffulttf Oh Z2 = ^^^^^^^L^y, 
EX9mpl9 10. Z1 = CK|indDlfl, 22 - N^^^^OMe 



Exampla ll^ziaCHgindaie. Z2 « 
Example 12»Zl=:CHxPh,Z2 = 



IntamadlatB 3, a-b 



III 



Intemfiedlate 4, a-b 

a. Z1 =Cl^lnciolo 

b. Z1»CH3Ph 



In the above aeheme: 

i) a) 4-Nitrc9heD>lGhloiofbmtBte, NBts, THF b) NH3 aq. 

ii) 2-bzamo^i-(4'iiitrO"plienyl>'ethBnoae in either toluene/diaxan at reflux (3a) or 
10 1,2-dichIoraethane at reilvx 0b) 

iii) LiOH, dioxan. H^O 
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iv) HBTU, DIP£A. DMF, Z2 

Scdi^me 2 de^raibes tfa« ^thesis of Ifae compounds of Examples 13 to IS fiom 
Intermediate 2ft. 



10 



A primary urea 2« is cyclised witii an appropriate bioaiomelhyl ketone 
containing the group Z3 to foim an oxazole ring (Intermediate S). 
Hydrolysis of <he methyl ester protecting group of the lesultinB Intennediate 
5a, 5b or 5c gives the Int«nediates 6 a-c. 

Reaction of an Intermediate 6a, 6b or 6e with [l-(S-methoxy-2- 
pyridyl)Gyclohexyl]melfaanamine in the presence of HBTU to finm an amide 
bond affogrds fhe desired compounds. 



15 



Scheme 2: 



20 




CO 



5a,2d«4-NCPIien 



Mefmedlote a, apQ 




CO 



fntsmiMllalB Sp fr« 

hk the above scheme: 
i) DMFal3a^C 
zi) LlOH^ dioxan, 

iii) HBTU, DIPB A, DMF, [lK5-metfaaxy-2-f^dyl)cyclohe3Qrl]meehAnanmLe 
(desciibod in WO 98/07718) 
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Scbeme 3 describes a two step synfhesis for the compounds of Ezamplts 16-23. 
Tbe reactions ai^ preibrMtially carried out ast a ^oiw-pof* process in whidi: 
5 •Ad aromatic ring of a Goxnpoiuid Z5-Br or Z5-C1 is appended mto the N- 

tonnmal of the ilhistratod amino acid using a copper catalysed reaction. 
• Fonnalicm of an amide linlc^ between the resulting add and [l*(S-incChoxy^ 
2-pyridy1)cyclohexyl]ni6thanainine or [lH!2-pyri(]t]d)cydohfiKyl]mediyianun 
in the presence of HBTU aBoids tfaednired oonqxiands. 

10 

Scheme 3: 



25 — BrfCi 

Intermediate 7 

Exnnpleie Z4sOM8 Z5 
Examplel? Z4sH Z5» 
Ekcampfeia Z4»H Z6= 
Exon^ia Z4bH 25 b 

£Kample2D Z4i=H 2Sa 



Exampl«22 Z4sH ZS^ 



ct>. 

8- 



|OQO|!V82g:§:2agAp!^iO^ 
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In the above scheme: 

i) a) 10% Cul, KaiCO), DMF. 130*^0 

b) HBTU» DIPEA» DMF» and [l-(5-niefhoxy-2-p3ndy])cyclolicxyl]j^^ 
5 amine (descarib^ in WO 98/077 1 8) or [t-(2-p>ridyl)cyclolLexyI]me<hylainm6 

(described in WO 98/07718) 

ii) a) 5-10% CuL TBBA, PdCP(a-tolyl)j)a2, DMF, 130*C 
b) HBTO, D1PEA> DMF, and [l-iS-mBOimy^l'pyndyJ^c^^^ 

spnine (dncribed in WO 98/07718) er [IK^-pyndyOcyclohex^JxneaiylamLne 
10 (described in WO 98/07718) 

* represents the attacfameot point. 

1^ Scheme 4 describes the two step one-pot synthesis of the Gompound of Example 

24: 

« The aromatic ring is appended onto the N-tenninal of the amino acid 
(Mtennediate 8) using a copper catalysed reaction and then an in situ HBTCJ 
20 amide bond &mialion reaction affcards the desired compound. 



4: 



25 





Intermediate 8 Example 24 



In the above scheme: 

1) 10% Cul, KaCOa. DMA, dO^'C 
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ii) HBTU, NEt3, DMA, [1 -<2-pyridyi)cyclohexyl]iJieflwlamiac(dcscd in VfO 
98/07718) 

Sch«mc S describes the synthesis crfthe conqpoonds of Exeuiples 25 - 17 via 
5 Intermediate 10 by the stqps of : 



20 



e N-BOC protectiml of the amino acid (Intermediate 7) which provides the 

• R/oacttoi of ^ protected amino add with amitie that provides the groups 
10 R\ R^ and osing HBTU to form an amide linkage^ and tbcrcby give Ihe 

Interniediate 9. 

■ N-BOC deprotection of the Intermedials 9 to give Intermediate 10. 
9 Reductive dDDdnadon of Intermediate 10 with the appropriate aldehyde 
Z6CH0 to give the desired c»nqx>unds. 

15 



SdiemeS: 





InfeermedM^ 7 Inlamiadlate 9 IntemwdatelO 

Ok. 

Iv E Exsntpio 26, Z8= 




In the above scheme: 
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10 



15 



20 



i) BOC30»K2CQ3.dioxaiie^mter 

ii) HBTU» DIFBA» [l-(2-pyiid3d)c]w1ohcx)l]mcdiylaimne (described ia WO 
98/07718). DMF 

iii) TFA^CHjCb 

iv) NaBH(0Ac)3, l;2^cliloroeflian& 

represents the attaciiment point 
Scheme 6 describes die synflieds of Intermediate 13. 
« The slcohol 1 1 is medi>lated using sodium hydride. 

9 The resulting nitrile is reduced using Raney nickel luukr an atmosphere of 



Intermetftato 11 Intemnsdlato 12 Intorreediate 13 

In die above scheme: 

i) NaKtCH3l,THF 

ii) Raney njdtel, etfaanolic ammonia. Ha* 345 kPa 



Intermediate 13 
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C-(l-metfao:^in£tihyl-<yclohexyl)-Dietliylaiiiillie 




Intermediate 13 

The above compound wafi piqKued as ahown in SGh.emo6« 

S I. Sodium tiydnde(862mg,21JxnniDl^M% in oU) was takmi^ 

under argon at (TC. To this was added a solution of meifayl iodide (1.34in1, 21 .6inmDl) 
and l«hydzoxyK3yclohexanficaEt»>mlrile (1.0g» T.lfoiznol; see X FrdUzch ei at» 
Heietacydes 1994, 37, 1879*91) in THP (30ml) dropwise over 45 minutes. Oice 
addition was conq>l6te Oie reaction mixture was stined at room teinpei^^ ovenii|^t» 

10 and ttien quencbed wxdi ^propanol followed by water (lOOml). The mixture was then 
extracted wiOi dichloromethane C2xl5QmI). Ihe combined organic phases were dried 
(MgSOO and solvent removed under leduced presauie. Residue was purified by 
cluioniatDgnq>hy using heptaiu/elhyl acetate (4:1). Removal of solvent under reduced 
pressure gave Inmetfaoxymediyl-cyciohexanecaibonitrile (l.lfi 88%) as a pale ydlow 

15 oiL 

IR(film): 2934^2861, 2832, 2235, 1476, 1452, 1385, 1211, 1187, IISS, 1126, 
1 102, 978. 932, 901, 849 cm"'; 

NMR (CDCb): S » 1.13-133 C3H» m), 1.57-1.78 (5H. m). 1.94-2«02 (2H, 
m). 3.36 (IH. s>. 3.42 (3a a); 

20 

2. To the l-mefhoxymeil^*cyclohexanccaibonitrile <1 . 1 7.2innioI) in ellranolic 
ammonia (6Qml) was added Rancy mckd catalyst (O.S5g. pie-washed with water and 
ethanol). Reacticm mixture was shaken for 16 houn undw hydrogen (345 kPa) at 

3(rC. The catalyst was fitteied off catalyst with extrane caulicm fhrougfi a bed of 
25 Kiesdgidn' and wa^ied widi e£haxioL Removal of die solvoxt under reduced pressure 

gave Intermediate 13 (1.1 2g, 99%) as a yellow oil 



A 
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MS ra/e (ES+): 1 58^ (M* + H. 100%); 

IR (fihn): 2926, 2857. 1572, 1452, 1378, 1316, 1190, 1140, 966 cm"'; 

NMR (CDClj); 6 = 1^0-1.60 (I2H, m), 2^ (2H. 3.23 (2H. s), 332 

(3H,s) 



Preparative meChods for componnds (tf ffonnula (III) 

Compounds of the foimula (HI) in which X is -CO- can be prepared by 
10 condensing on acid of fliefi»iniila(IU«l) 

cr a derivative dieieof -whh en amine of the Ibnmila Cin-2) 

rr f r 

Aru^ O R« <in-2) 

in an qm>tic polar solvent in the presence of an ^propriate catalyst* the vabies of the 
fiubstitacnts Ai, Ar^ and lO to and the parameters k to n being as defhied above 
20 with lefi^enoe to fonnula (III), and optionally converthig the resulting product to a 
pharmaceuiically acceptable salt. For exanqple. the condensatioa may be oanied out in 
dimethylforniamide using O-b^iwobisim^^ 

hexaffaiorophosphate (HBTU) and AT^iV-diisopropyl-ethylamine (DIFEA) as catalyst 

25 CompouidB of the finmola (HI) in i^ch X is -OC(K)}- caoi be prq>ared by 

Ibmiing a carbonate &am an aloohol of the fbmiula (in-3) 

Ax-CCHaX-OH (ni-3) 

30 andreactiqg the caibonate vidth an amioe of the fonoiula (JUrl) 
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ff r r 

aj*^ o (in-2) 

in an q»rotic polar solvent in the presenoe of a base, the vahies of ttie subsfitucuts Ar» 
Ar^ and to and die paramctcis k to n bdng as defmed aboye mth rcf eicnoe to 
fiomizla (III)p and optionally convwdng die tesulting product to a phannaceuticaUy 
acci^table salt For example, the compound oFfonnula Cin-3> may be reacted with 4- 
nitixiphenyl cbloroformate in dichlorometfaane using pyridine as catalyst, and the 
resulting carbonate may be reacted with the aimne of fiyimula (IIE-2) in dimethyl 
formamide using iV«iV-diinelhyI-4-amino pyridine as catalyst. 

Compounds of the fbtmula (III) in which X is — 8Q2— can be pr e p a red by 
condensing a snlfonyl chloride of the £imiuLa-^-4) 

Ar - (CByk-SOja 011-4) 
with an amino of flie formula (ni-2) 

ff f f 

HN ^ C - (jj ^ N - (CH^)^ (<p„ - (CH,). - ^ 
Ar^^ O R< (ni-2) 



20 in an aprotic polar solvent in the presmce of a base as catalyst, flic vahies of the 
subsdtucnts Ar. Ar^ and R^ to and the parameters k to n being as defined above 
with reference to formula (III), and optionally converting the resulting product to a 
phamiacsutically accq^table salt For example^ die condensation may be earned out in 
Uimediylfiinnamidc in the presence of i^^^V'-diisopn^pylethylaminc and ^.iV-dimefhyl* 

25 4^anii»4iyridine. 

In fho abOv« melhodsi the amine of fonnula (111-2) is preferably achical amine 
offomiulaQII-5) 
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<III-5) 

wh«idn the pyiidine rmg is optionally substituted by with 1 or 2 substitueats R and 
R' selected irozn alkoxy^, cyaiio» halogen, nilro, phcn^d, phenoxy, - CF3, - 
(CH2>qNR'R^, wherein and can fotm a ring of between 5 to 7 atoms, which 
may contain 1 or 2 oxygen or nitrogen atoms* or R^and R^ can be independently 
selected fiom hydrogen or cyclic alky] of fiom 1 to S catfom atoms, metihoTcy being a 
particularly prefiexred substituezil^ as in the ohiial amine (IIE-6): 




B \=y (in-6) 

B) Peptide bombesin receptor antagonists 

10 Bombesin antagonists which are peptides and which are believed to be suitable for 
use in the present invention are described in the following docoments* the eontents of 
which are incoxporated herein by reference: 



Publication 
nundier 


PobllcfltkMi 
nmnber 


WO 97/09347 


EP 0835662 


US 5650395 


US 5439884 


WO 96/28214 


WO 95/00542 


EP 0737691 


US 5620955 


US 5767236 


WO 92/02545 


WO 9iy(J4040 


EP 0468497 


EP 0309297 


GA 2030212 


EP 0438519 


WO 92/20707 


EP 0559756 


WO 93/16105 


WO 89/02897 


US 4943561 


WO 90/03980 


US 5019647 


WO 91/02746 


US 50Z8692 


W092A)9626 


US 5047502 


WO 92/20363 


WO 94/0201 8 
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wo 94/02163 


WO 88/07551 


WO 94/21674 


WO 89/09232 


WO 96/17617 


HP 0315367 


US 5084555 


EP 0345990 


US 5162497 


US 5068222 


US 5244883 


US 5620959 


US 5723578 


UK 2231051 


US 5750646 


EP 0339193 


US 5877277 


WO 90/01037 


US 5985834 


WO 91/06563 


EP 0428700 


BP 0402852 



PhandaceutScail vampmSsGom 



For prapariTig phaimaoeutical con^ositians fiom the compouods of tfiis 
3 invention, meitp phamiBceuticaUy sccqitable earners can be dflier solid or liquid. 
Solid Ibmi preparadona include powd^o. ,pMx^ dispemble gFaiuiles» capsule 
sabhels, and suppositaiies. 

A solid caoier can be one or more siibstanoes which may also act aa dihienta. 
10 flavoinin^ agents^ sohfliilizers^ l^iksuHs^ suspeoding ^geote, brmdera, or tablet 
dlsintegratnig agents; it can also be an csicapsulaling rnalerial. lb powdeni^ the carrier 
15 a finaly divided solid -wbich is in a mixture wi& the findy divided active 
Gon^onent Iii tablets, 'die active coacnponent is mixed wEth ibs cam« having the 
necessary hindmg p ro perties in suitable propOTtiaQ^ and compacted in. the shape and 
. 15 size desired. The powders snd tablets preifcEably cosatein S% to about 70% of fhe 
active camponeot Suitable carrim are ma^iosiam carixmate^ magnesium stearato^ 
talc, lactose^ siigar^ peGtin» dsrtiin» stardi, tnagiacanlh, mefl^l cdhalose^ sodiom 
caiboxymefliyi cellulose^ a low-melting wax, cocoa butter» and die like. 

20 liquid fomi pfepaiations include sototioas, suapensiosns, and emulsioAs. 

Sterile water or waler-pn^ylene glycol solutions of the active campowida maybe 
mentioned as an example of liquid prqiaiations suitable fbr paienteral adndnislration. 
Liquid preparations can also be formulated in solution in aqueous polyethylene glycol 
solution. Aqueous solutions for oral administration can be prepared by dissolving the 

25 active oonqKmimt in water and adding suitable cdocants^ flavouring agmCs. 
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stabilizers^ and fhickening agents as desired. Aqueous suspensions for oral use can be 
made by dispersing the finely divided active component in water together with a 
viscous material such as natural synthetic gums* resins, methyl cellulose, sodium 
cafboxymethyl cdlulose. and other suspending agents known to the phannaceutical 
S fbimulation art. 

Preferably the phannaceutical preparation is in unit do^e fonn. In such 
fbnn, the preparation is divided into unit doses containing appropriate quantities of 
the active component The unit dosage ferm can be a packaged preparation, th0 
10 package containing cUsccete quantities of the preparation, for e^cample, packeted 
tablets* capsules, and powders in vials or ampoules. Hie unit dosage form can also he 
a capsule, sachet, or tablet itself or it can be tbie ap p r op r i ate ninnber orany of ihese 
packaged fbcms. 

IS For preparing suppository preparations^ a low-melting wax such as a mixture 

of fiatty acid glycerides and cocoa butter is first melted and the active ingredient is 
dispersed flterein by» &r exaii9>le. stirring. The molten homogeneous mixture is dien 
poured into fx>nvemesit sized moulds and allowed to cool and solidify. 

20 Conq>ositioi]s that are adapted for oral adnoEristration to humans are jntored, 

especially such composations in unit dosage foim. 

Coinbiiiation therapy 

25 Without wishing to be bound by any particular flieory or teadhin^ the 

inventors believe ttiat bombesin recq;>toir antagonists could be used as part of a 
medicament in combination with one or more vasodilator^ hormone therapy oar 
neurotransnutter modulator. Such products are used or tested in the treatment of 
sexual dtysflmction. Vaaodilators for the treatment of sexual dy&flmctioiis of organic 

30 (rafiier than psychosenic) origin, act at the penis, clibms or va^^na level on local 
blood flow or lubricant aeoceticms. Vasodilatots usefiil for the treatment of sexual 
dysflmction Inchide atprostadil or phentolandne^ NO (nitric oxide) enhancers such as 
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L-arginine, and PDE5 inhibitors such as sildenafil r a phaimaceutically acceptable 
salt Hies^Qt (Scrip's Complete Guide to Womw's ffei^Iihcare^ p.l94-20S, 2000KSachs 
Neuroscience and Biohehayiorol Revitsw » 2000, 24 541 -560^ Benet and 
Melman, 1995, UroL CliiuN, Amer, 22:699-709), VIP (Vaso Intestinal Peptide) 
5 enhancers (Scrip's Complete Guide to Women's Healthcare^ p, 194-205, 2000) or 
&n£iotensin-2 receptor antagonists such as losartan (American Heart Associatioi] 
meeting. New Orteans. 2000). 

Hormone therapies useful m the treatment of sexual dys&nction of 
10 organic and psychogenic nature indnile modulators of steroid hormones, steroid 
hormones or homione product (including synthetic hormones) including oestrogen 
(Serb's Complete Guide to Women's Healthcare^ p.l94-20S, 2000)» or androgras 
such as testosterone (Scrip's Complete Guide to Women'ss Healthcare, p.194-205, 
2000, Sachs BX>.» Neuroscience and Biobehcmoral Review^ 2000, 24 341-560), 
is which act in ar^ks of the CNS associated with sexual desire and sexual arou^ 
(Wilson CA. Pharmacological targ^ for the control of male and female sexual 
behtnmur. h}: Sexual Phaimacology, Riley AJ, Feet M, Wilson CA (Eds). Clarendon 
Fress. Oxford. 1 993:1 -58). 

20 Neurotransmitter nnodulators osefiil in the trealmeat of both 

psychogenic and organic sexual dysfunction include nevrotranmiittcr agonists and 
antagcmists such as caiecliolamine agonists such as &e D2 a.gonist quinelorane, 5HT2 
antagonists such as ritanserin. monoamine synthesis modifiers such as treatments that 
reduce esndogenons 5HT acdvityp. inchiding inhibition of SET eynfliesis using para* 

25 cfalocophenylalanine. monoannne metabolism or uptaike modifies that iidnbit 
catecholamine metabolism or reuptake, sucli as tricyclic antidepressants. e.g. 
im^ramlM (Wilson CA. Pharmacological Vnrg^far the control of male andfmale 
sexual bekauiaur. ^ Sexual Fhaimaoologyi Ril^ Al, Peet M, Wilson CA (Eds), 
Clarendon Press. Oxford. 1993:1-58). 

30 

The use of ttiis comhination tass^y includes the prq>aTation of therapies that 
would allow administration of both components of the medloament, i.e. bombesin 
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receptor antagonists and a vasodilator, hormone therapy medicament or 
neurotransmitter modulator medicament in a single dOSSe« A pieferred formulation 
would allow oral adininistFBtion. However, administiatioii by suppository, cream, 
transdermal patch or injection is also part of this invention. Altonatively ihe 
5 inventors envisage formulations which allow administi^tioTi of the bombed receptor 
antagonist via a s^arate route to that of the vasodilator, hoimone therapy medioameut 
or neurotTHnsmjtcer modulator medicament Such routes could include for example 
oial administration of the bombesin receptor antagonist and transdermal patch 
application of the vasodilator- Thus there may be provided a kit in which unit dostt 

10 of bombesin receptor antagonist occur in association with unit doses of the 
vasodilatoor, hormone fheiapy medicameut or neorotransmltter modulator medicament. 
For examplcy in die case of a kit where bombesin lec^^ptor antagonist is fomulated as 
a tablet capsule or other unit dosage form for oral administratioBi and the vasodilator is 
provided as a transdermal patch, Hie two dosage forms could be provided in the form 

IS of a two-raw tear-off sti^ in which compaitmeDts containing the tablets, vto, occur 
above ocHnpaitments contaioing the transdermal patches. Other fomia of packaging in 
which the two dosage forms arc spiatially associated so as to make it easy for patiaits 
to tdce than togettier and to be rendnded when they have done so will readily oocur to 
those skilled in the art The kit will also contain instructicuis as to whm and how the 

Ito individual components of the kit should be administered. 

How &e invnatioQ may be put mto effect will now be described^ by way of 
eKaDq>le only, widi reference to the following examples, some of which are 
preparative and otfam of which describe rmults of biologiGBl teats. 



25 



Example 1 



30 



EflTect of (S> 3-(lH-Indoln3-70-^[lK5-iiw«ho37*P7ridiil-2- 
2"met]iyl-^[3K4HLitrih^pbenyl)-iireld^ (Conqpound (D) on fimmle 

rat snual proeqptivity 
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Ovariectomised adult female Spiaguc Dawley rats (18O-200g, <vom Chadcs 
}^ver) were housed in groups of 6 in a reversed lighting system of 12h li^idack 
5 (H^ts off 7.00-1 9-OOh). Two weeks after ovariectomy they wcie used for sexual 
activity tests. The experiments started at least 5h into the dark period. 

Tests wero carried out in a circular arena of 90cm diBimster^ surrounded by a 
3Ctem high wall. Two small cages with nwe-mesh front (15x1 5cm) are fixed into the 

10 wall such that the front of the cage is «flush» with the Wall and the 2 cages are 
apposite each otfa^-. They comtained two stimuli animals: an intact sexually 
eocperiencod male and a receptive female (ovaxiectomised^ primed with 5|ig oestradiol 
benzoaXie dissolved in com oU and injected siibcutaneoualy 48 houre beftire the test 
and widi 0<5 mg of progesterone four hours before the test). Sexually naive test and 

15 control animals were used. Forty eight hours before the tests^ both the test and OOutrol 
ammals were panned with $|xg oestradiol benzoata For animals used as positive 
conteolSr juogest^ono (OJmg/O.lml) was dissolved in com oil and administered 
subcutaneously (s.cO» 4h before the test Test and control ammals were introduced one 
at a dme ibr to minute periods into ^ aiwa. Daring &e IQnnn teat, the time that tho 

20 test or positive control animal spmt investigating eadi stimulus animal was noted- 
The arena was thoion^ly cleaned between animals. The position of the malei^fiiaiale 
stimuli braces was zandomised between animals, in order to avoid place preference. 
Hie diif^ience in the percentage of time ^ent Investigating the male mizras the 
fmale stimuli was calculated, out of ttio total time spent investigatine stimuli 

25 animals. 
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Compound (t) ivas dissolved in 100% p-cyclodextnn and then diluted with 
saline to a final solution of 50% 2-hydroxypn>pyl-P-cyclod»tiin« It was administefed 
intraperitoneally (i.p.) at doses of 3 and lOm^^ in a dosing volume of Iml/kg, Ih 
bcibrc tesls. Progesterone (O.Smg/O.lml) was dissolved in com oil and admimstered 
5 subcutaneously (s.c.)» 4h before test, as a po^tive control. 

Coznpoiind (1) dose-depeodently (3mgA:g-10iD^g) increased fhe poxeatage 
of time spent investigating the male stimuLus, with a MED of lOmg/kg (see Figure 1). 
The effect of diis dose was similar to the eiSSsct of progwterone (prag). (*P<0.05, 
10 **P<0.01 Kmskal-WalUa followed by Marni-Whitney test, w Vehicle). 

Eiample 2 

Effect of Compound ^ en female nt seniil recepthity 

15 

Ovariectomised adoK female Spraguc Dawlcy rals (lSO-200gr fiom CSurics 
River) were housed in groiqis of 6 in a reveised lighting syslem of 12h light:dazk 
(lights off 7.00-1 9.O0h). Two weeks after ovaziectDsiy they were used &r sexual 
activi^tests. The expoiments started at least Sh into the dark period. 
20 Compound Q) waa dissolved in 100% p-cyclodexttin and then diluted with 

saline to a iuial solution of 50% l-hydroxypiopyl-p-cyclodextrin. It was adminisleFed 
intzaperitoneally o dose of lOmg/kg, in a dosing volume of Iml/kg. 

Quinelorane (6.2Sfig/kg) was dissolved in water and administered s.c. as positive 
control. Forty eight houra befine testii^ ovariectomised female rats (as descrfbed 
25 above), were primed wiih 5^ oeslradiol beDzoate dissolved in com oil and injected 
subcutaneously. Tins is a Low dose of oestrogeiii that does not re-establish sexual 
behaviour in an ovariectomised female but provides a mTninrom hormonal 
background for phannacological agents to stimulate sexual behaviour. The &males 
were placed with a series of vigorous male rats and subjected to 1 0 mounts. 

30 

The lordotic response of the anfanai was reooided and expressed as a 
percentage of fhe mounts (i.e. lordosis quotient* LQ), as previously described. 
Animals showing LQ^O were considered non^ec^tive and were motuded in the 
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Study, Each rat was tested prior to administratioii of the compoand and then tested 
similarly post-injection. The pre-treatment times were Ih for Compound (D and 
vehicle (50% ^-cyclodextrin, i.p.) or 9Qmin for quiaeloiane. 



10 



15 



As shown in Figure 2, a single admiiiistration of quinelorane (6,25fig/kg, s.c.) 
significantly (PO.Ol) increased the LQ» 9()min after administFation, compared to the 
LQ shown before administration (paired t test), A single administratirai of Ck>iiipound 
(1) (10mg/kg» i.p.) also had a significant {P<0.05> stixaulaiory effect on the LQ, Ih 
after administration, conqMued to the LQ shown before adnunistration (paired t test). 

Examples 

Hie effect of repeated admimstntion of Compound (i) On female rat 
proeeptMly 

In the present study we hav^ investigated whether the repeated administration 
of a hi^CT dose of Compound (1) (ISmg/kg) still resutls in stimulation of 
prooeptivity. 

20 Ovariectomised adult female Spragne Dawley rats (180-200g} were housed in 

groups of 5 in a revcned limiting system of 12h liglstnladc: (lighta ofif 5.00-17.00h). 
They were used fbr &e CT^eriments at least two weeks after ovariectomy. Forty eight 
hours before tests, die animala were primed wifb ocstcadiol benzoate (Spff^O.lml in 
com oil. S.C.X On day U progestexooe (0.5mg/0.Iinl, in com oil, s.c.) was 

25 administered to one of the groiqis 4h before tests, as a positive contnl. Compound (1) 
(15mg/kg, i.p.) was adrninistered in 50% 2-hydroxypropyl-p-cyclodextrin, Ih before 
tests. The test lasted 10 minutes ami was earned out as described before. The 
difTerence in the percentage of time spent investigating the male minus the female 
stiYPuIi was calculated, out of the total time spent investigating stimuli animals. 

30 Animals were submitted to a test on day 1 and on day 15. From day 2 to 14 the 
Compound (|3 group received a daily injection of the compound (ISmg/kg. ip.)» 
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while both the vehicle and the progesterone groups received an injection of vehicle. 
On day 1 S ihe test took place agam« as described for day L 

On day both progesterone and Compound Q) had a stimulatory efiect on 
5 pioceptivity, compared to the vdiicLe grot^ (**P<0.01, ANOVA followed by Ihinnett's 
test). On day IS, a siznilar sthnulatoxy effect ivas observed (**P<0.01, ANOVA 
followed by Ehmnett's test) (fiee Eiglkte 3). No significiuit di^rence was observed 
between the efEbds on day 1 and day IS for each treatment group (paired t test). The 
effects of progesterone and Compound (1) were statistically similar. Tfasre were no 
10 changies in body wei^ or general behaviour between groiQis along the experimeiiL 

From this study we can conclude that Conqxsund CD (ISmg/kg^ i.p.) has a 
stimulatory efiect on proceptivity in Qio female rat, con^^arsible lo piogiesteione^ and Qial 
such ofi^ is imafTected by the repeated administration of the compound, which seema 
15 to be wdl tolerated. 



20 Eujiiple4 

Effect irflntraeertbrovMtricalar adnrinistratloii of Compound Q) on female rat 
seacnal proceptfirity 

25 In order to elucidate Use site of acfioit for this ofiTect wo have admimsteied the 

Compound d) intcacerebroventricularly ^cv.). 

Ovariectomised female rats (Spragne Dawley, obtained fix>m Charles River, 
UK) were stereot«xicaUy implanted (co«dinates 0.89mm behind Bregma, 13nxm 
30 lateral and 2.5mm verdcal) with stainless steel csnzmlae (6 mm long; OJ3. 0.75mm), 
hold in place livith dental cement. Anunals were housed in groups of fbreo and 
return^ to a reversed lighting system of 12h Ugjbbdark Oii^ts off S.00-I7.00h). 
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Correct i>1aceizi.ent of the caxinulae was assessed post-mortem. Rats were used for teste 
two weeks after ovariectomy {one week after catmulatioi>). The expexiinents stdited at 
lea^ 5h into the dark period. Forty eight hours before tests, the animals were primed 
with S^is oestradzol benzoate (s.c^ in com oil) and adapted to the apparatus Qxx the 
5 absence of stumdi animals) for t Qmin on 2 eonseculive days piior testing. The 1 Qmm 
test was earned out as previously described. The difference in the percentage of lime 
spcflt investigating the male minus the female stimuli was calculated, out of the total 
time spent investigating stimuli. 

10 Compound d) was dissolved in 50% Z-hydroxyprDpyf-p^cyolodextrin in 

saline. It was admiirist^ed i.c.v, over a SDseo poiod, with the aid of a pump set to 
deliver a flow of lO/il/min. Hic dosing volume was 5^raL Tb» compounds were 
administered lOmin before tests. FtogestcTDne (O.Smg/^O.Iml) was dissolved in com 
oil and administered subcutaneously (s-c), ^h before tes^ as a positive contloL As 

15 shown in Elgare 4, Compound CD dosfHkpendenlly (3-30^g^> increased 4ie 
pocCTtage of time spnft investigating the male strnmlus* witti a MED of iQfig. The 
effect of tins dose was similar to the effect of progestereaie. 

From this study we can ccmclude Ihat the efiiect of Ccmtpound Q} on female 
20 sexual prooepLivity is cmtcally mediated. 

Ill figure 4 bars rqixesent percentege of time spad tuvestigadntg male, minus 
the pei!06ntage of time qient investigating the female stimuli±SENdt (n^T-S p^ 
gtovp). *P<O.OS, ^P<0.01 w vduole (E^ruskal-WaJlis AMOVA test followed by 
25 Msnn-Whitne/s test)< 

EacanpleS 

InhibltOffy efliect of NMB on female rat sexual proceptivi^ and ontagcmlsm of 
30 fbH effect by Compovind (1> 



|0Q0»83>7^|2a-a\p^^ 
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We have ixxvestigated the potentially inhibitoiy cfTect of the BB^ agonist 
neuromedin B (NMB) on female rat sc&ual proceptivity. 

Ovariectmniscd folate rats (Sprague Dawley, obtamed from Chades River, 
5 UK) were stereotaxically implanted (coordinates 0.89nnn behind Breffm^ 1.3mm 
lateral and 2.5mm vertical) with Stainless Bteel cannulae (6 mm long^ O.D. OJSmmX 
held in place with dental cemenct Animals were housed in groups of three and 
returned to a reversed lig]itmg system of 12h light:daik {limits off 5.00-17.00hX 
Correct placement of the cannulae was assessed post-mortem. Rats were nsed for tests 

iO two weeks after ovaxieetomy (one week after cannulation). Hie experiments started at 
least 5h into the dark period Forty eight horns before tests, the animals were phmed 
with 5|ig: oestradiol beozoate (OB) (s.c, in ooro oU) and adqited to the apparatus (in 
the absence of stimuli animals) for lOmin on 2 conseciztive days prior testing. The 
IDmin test was cvried out as previously described The difference m the peix^ealage 

15 of tune ^eut investigating male minus female was calculated, out of flie total lime 
spent invesdgatuig stimuli 

Progesterone (Prog» 0.5mg/0.Iml) was dissolved in com oil and administered 
subcutaneously (s^cOi 4h before test, to induce preceptive behaviour. Compound (D 
20 (15ms/kg» i.p.) was dissolved in 50% 2-hydroxypzopyl-p-cyclad6Klrin. in saline and 
administered Ih before flie l.o.v. administradon. NeuromocUn B was obtained fhmi 
Bachem, UK. It was dissolved in isotonic saline and administered Lev, over a 30see 
period, with die aid of a pump srt to dteliver a flow of lOydAnin. IQmin befoire tests. 
The dosmg volume was Sfil/rat Bach rat received a total amount of lOOng. 

25 

As shown ia Flgnre 5. pzogestwone (Prog) increased ti» pereentaee of time 
spent investigating the male stimulus, compared to the vehicle group, duis showing 
stimulation of procq>dve behaviour. NMB (lOQng, Lev.) sigmfLcantly reduced 
proceptivity in progcstenme-treaied xatSp Moreover, pre-treatment wiSi Compound Q) 
30 which acts as an antagonist (tSmgilcg^ ip.) prevented the Inhibitory effect of NMB. 
However* the blockade obtamed witti die dose of Compound CD uaed was not total. 



|0(?0!j^37^;:i:23i)gApr^ 
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* 

Ftom the present study we can conclude that stmmlation of BB 1 receptors 
with an agtmist results in inhibition of proccptive 1:>ehaviour. This inhibitory effect 
m^y prevented by tbe presence of an antagonist, e.g. Compouixi Q) lu figure S the 
bars represent percentage of time spent investi^ting male^ minus the peorcentage of 
5 time spent investigating the female stimiditSBM. (n^-12 per group). **'^<0.001 ys 
progesterone (One-way ANOVA followed by Dunnett's test). 

Example 6 

;o Demonstration that the effect of Compound (1) on female sexual behaviour b not 
modiatod through sexual hormonfis 

Previous exanq>le& have shown that Compound (1) (nanomolar afJBnity 
*^xcd** BB1/BB2 receptor antagonist) has a doae-depeudent stimulatoiy e£fecL on 

15 sexnal activity in the female nit» both on proeeptivily and receptivity. Although fhc 
animals used in thai study were ovariecto mi sed, and Oierefbrc sleroid hormones 
release o$n not be expected to occur in response to the compound, there is a 
possibility that the adrenal glands mi^ secrete steroid homiones in response to 
Compound CL). If that was the case^ the mediation of the stimulatoiy effects by 

20 progesterone would he relevant for rodents, but it woidd not be the case for primates. 
hi the present study» we have investigated the potential effect of the bombesm. 
receptor antagonist Conqiound (D on secretion of progesterone. Oescradiol and 
pituitary hormones (Lutdnisir^ hormone (LH)i foUtde stimulating hormooe (PSEO ^ 
prolactin) have also been analysed in the same animals. 

25 

Ovariectomised adult fnialc Spragqe Dawley rats (180-200^ were housed m 
groups of 6 in a reverwd Uniting system of 12h li^htrdaxk (li^kts off 7.00^l9.0ahV 
They were used for the experiments at least two weeks after ovariectomy. FoiQr ei^t 
hours before tests, the animals were primed widi oestradiol benzoate (Spg^O.lml in 
30 com oily s.c*>. Progesterone (0.5mg/0.1ml, in com oil» s.o.) was admimateted 4li 
hcSm blood collection, as a positive oontPoL Compound (X) (S-LOmgOcg, i.p.) was 
administered in 50% 2-hydroxypropyl-p-cycIodextrin, Ih prior to blood ooUectiorL 
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Blood was collected fiom die trunk, aft» decq)itation. It was immediately centrifuged 
(3S00r,p.m.^ 4^0* Smin) and the plasmas fibozen until assayed fw homonal content, 
using commercially available ladioimniUDoasaay kits (^^I-labelled tuMmoncs) fbr 
oestrsdiol. progesterone^ LH, FSH and prolactin, 

5 

A single administration of prog^tesone resulted in a significant increase in the 
progesterone plasma levels (P<0.05)i and a significant decrease in LIT plasma levels 
(P<0.01), conq>ared to animals injected with vehicle (Kmskal-Wallis followed by 
Mann-Whitn.ey test). However, Compound Q) (3'lQmg/Kg» i-PO bad no effo^ on the 

10 plasma levels of progesterooe (Kgurc 6. where animals were pre-treated with S^g 
oestradiol benzoate. s.c. 48h before the test. They were tested Ih or 4h post-injection 
of Compound Q) (3-lQaiig/kg, p.o.) or progesterone (O.Smg/O.ltnl, s.c.) respectively. 
Values represent mcan±SBM, (tf^ per gTOV5>). *P<0,05. vs vehicle (Kruskal-WaDia 
followed by Maam- Whitney test, vs vehicle)), oestmfiol (Figure 7, where anTmaie 

15 were pte-treated with oestradiol bensoate, $-c.» 48h before the test They were 
tested lb Of 4h post-iruection of Ompovnd (1) (3-lQmg/kg. p.o.) or progesterone 
(03mg/0.ImI» 8.C.) respectively. Values represent meartdbSEM. (nF6-7 per group))» 
prolactin (F^re 8, v^iere animab were pre-treaCed with Sjig oestradiol beoiscaliB^ s.c., 
48h befcm the tesL They wcie tested Ih or 4h post-infection of Con^nnd (1) (3- 

20 lOmg/kg, p.o.) or progesterone (O.Sin|/0,lmL a.c.) respectively. Values represent 
nieai]±SBMp (ef>10 per 8roiQ>)) LH (ngim 9, where andinals were pce-treated with 
5fig oestradiol benzoate^ sx., 48h befhro tbe test. They were tested Ih or 4t post- 
injection of Compound Q) (3-lQmg/kg, p.o.) or progestmrne (O.5Tog/0,lml, sx.) 
respectivefy. Values represent mean±5BM, (n=10 per group). '*'*P<0.01, vs vehicle 

2S (Kiuskal-Walfis followed by Maxm-WMtney test, vehicle)) or FSH G^Sgue 10, 
whore animals were prMreated with 5|ig oestradiol benzoate^ s.c^ 48h before the test 
They were tested Ih or 4h post-mjcction of Compound (I) {3-10mgfl:g, p.o.) or 
progesterone C0.5mg^0.1ml, s.c.) respectively. Values represent meaniSEM, <n=10 
per group). 

30 
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JFrom this Gxperjinexit we can conclude that ConqTound <1) did not have an efiect 
on the secretion of sexual honnones, thus suggesting that the eflfectB of the compound oix 
female sexual acti\^ty must be mediated by diffinrent xnechanians^ maj^ie involving 
neurotraasmitters. 

5 

Example 7 

EfTect of Compound Q) on the se^ntal bchttvionr of normal mule rata 

10 The potentially stimulatory effect of Compound (1) on male sexual behaviour 

has been tested on sexually vigorous rats. Sprague Dawley male rats (diaries River, 
UK) were kept^ 4 rots per cage^ in a leveised lighting regime (12:12 hours, lights off 
at 5rOO h)» with free access to food and water. Hie rats were pre^lected by being 
presented with a receptive fi^nale at 4 days intervals^ i.a ev^ third day (having 2 

15 clear days between presentations) until completing 6-7 days of baselme 
determination. The animals showing consistently vigDrous behaviour (ejaculatory 
latencies <300s) were chosen for further experiments (ii=24). Animals were 
rand<nnised into three grovpSr All animals received all three treatments following a 
latin-square design. Treatments were Bdministcred once a week, with a baseliiie test in 

20 between treatments (4 diors intervals between baseline and test day). Treatments were 
Compound (i) (15mgn^ dissolved in 50% 2*hydroxyprqpyl-^-cyclodextziii in 
saline), vehicle, or Fluoxetine (20m9lcg dissolved m 1(X)% DMSO). All treatments 
were administwed i,p. in a Iml/kg volinne, Ih befbre tests. 

25 For all the sexual behaviour tcsts^ the males were placed in an observation 

arena (50-60 cm diam^er)» starting 5 hours into the daik cycle azid obswed xuoder 
red iilumiiiation. lliree to 4 minutea after placbug the male m the arenas a receptive 
female (ovaiiectomised^ bearing a 7 imn Silastic implant of oeslradiol benzoate) was 
introduced to the arena and the following param^m noted: Mount Latency: time (in 

30 seconds) taken between introduction of &male and &st mount A maximum time of 
IS minutes (900 seconds) was alkiwed, and tbe test temiinated if no mounts were 
recorded witfiin that tune (F^re IIX hitromisswn Latency: time (in seconds) takm 
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between introductioii of female and first intronus^on (Flgnre 12), Number of 
Mounts: to reach ejaculation. When ejaculation was not reached, the number of 
mounts was not analy^ed^ Numb^ of Intromissions: to reach ejaculation. When 
ejaculation was not reached^ tie number of intromissions was not anal3rzod (Figure 

5 13 is number of mounts + intromissions), Ejaculaticn Latency: time (in seconds) 
takm fix>m first intromission to ejaculation. A maximum time of 30 mimitn (1800 
seconds) was given, and the test tcmrinated if ejaculation was not achieved in thai 
time (Figure 14). and K^fractory Period: time 0n seconds) taken from ejaculation to 
the first mount of the next series of soTcual activity* In those animals reaching 

IQ ejaculation the te^t was temiinated at the end of the refractory pedod, as indicated by 
the first mount of the next sexual cycle (figure 15). 

A one-way ANOVA fallowed by Dunnett's t test was used to compare treated 
vs vehicle groups each day of testing^ iift all the sexual behaviour parameLers. 
li (*P<0-05, «P<0-01; n=15-16). 

Mount iMeocy and intnxnis^on latency were sigoiiicantly Increased in tEie 
0UQx0tine-trMted group oompared to tihe vdncfe groiq>. Ejaculation latency and 
refractory period were also increased in this gxoap, showing a decrease in sexual 

20 pfiffomiance as well as the decreased arousaL No changes were seen in the number of 
mounts and inlromissicxis required to achieve ^gaculation. Unlike Fhioxetine^ 
Compoumd d) hfkd no efifect <»i any of the pacam^ers studied, at a dose diown to be 
stimulatoiy in sexually dysfunctional males (aee exanqile 9). From th& preset study 
we can conclude thai Compound (1) has no effect cm sexual bebaviour in sexually 

25 vigorous males. 

ExanqileS 

Effect of Compound <£) on Ihe sexual behaviour of sexually dysfunctional male 
30 rats 
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FluoxetiTie induces ejaculation detay» anorgasmy and loss of sexual desize in 
humans (CrenjBhaw and Goldberg, 1996)^ A model of male sexual dyslimction in the 
rat, induced by daily administration of fluoxetine until a significant detrimental effect 
on sexual behaviour (arousal and ejwulation) was established. The potentially 
5 stimulatoiy effect of Compound (1) on male sexual beiha\iour in these sexually 
dysfiinc^tional male rats was examined. The ef&cts of Compound (X) compared 
to those of yohimbine. Preclinical and clinical studies suggest that yohimbine may be 
an effective treatment for sexual sido-efiects caused SSRT (Hollander, E., McCarley^ 
A. (! 993)7. Clin. Psychiatry 53:207-209. and Jacobseo). 

10 

Spragiie Dawley male rats (Charles River, UK) were kept» 4 rats per cage, in a 
reversed li^^iting regime (12:12 hours, limits off at S.OO h), with, free access to fi>od 
and water. The lats were pre-selected by being presented with a receptive female al 4 
days intoTvaK i-e. every third day (having 2 clear days between piesentations) until 

15 completing 6-7 trials of baseline detencnination. The animals showing consistently 
vigorous behaviour (qaculaiary latencies <300a) were chosen for further experiments. 
Animals were treated for 3 oonsecudve days with eiOicr vehicle (water) or fluoxetine 
(2Qm£/k8« Lp., in a 2ml/kg dosing volume). On the fourth day^ the animals treated 
with water received vehicle (velHveh) and the anfanals treated wifli fluDxedne 

m received one of the three following treatments! ConiSKMXdd CD (ISmg/kg, dissolved in 
50% 2-'hydroxypropyl-p-€yc]odeKtrin in saline), vehicle (cyclodeKtriboe), or 
yohimbine (2nLg/!kg dissolved in water). Alt treatmrats were administered i.p. in a 
1 ml/kg volDme> Ih befixre tests. 

25 Fw all the sexual behaviour tests, tfie males wen placed in an observation 

arena (SO-60 cm diameter), starting S hours into tho daifc cycle and observed under 
rod iUumination. Three to 4 minutes after placing the male in the arena» a receptive 
female (ovaiiectwiisod. bearing a 7 nun Silastic intq>lanl of oestradiol benzoate) was 
introduced to the arena and the fbUovring parameters noted: Mount Latency: time (in 

30 seconds) taken between introducticnx of female and first mount. A maximum time of 
15 minutes (900 seooaads) was allowed, and the test tdminated if no mounts were 
recorded witinn that lime (Figure 16X EjaculadoQ Lateaicy: time Qn. seconds) taken 
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fiom fii^ inlroniisaian t qaculation. A maKimiim time of 30 minutes ( 1 800 seconds) 
was givciis and the test terminated if ejacujation wa« not achieved iti that time (Figure 
17), Percentage of males u/cbieving ejaculation wiflun 30 minutes was calculated 
(FlKnre 18). 

A one-way ANOVA fcillDwed by Duiutett's t test was used to compare the 
fluoxetine^vehiele group and other j^ops for mount and ^aculatoiy latencies. 
Percentage of animals ejaculating was analysed using a Chi-square test followed by 
Fisher's test. (*: PO.05, PO.Ol, P<0.001; n=15-19). 



Mount latency and ejaculation latency were sigmiicantly inc^ased in the 
fluoxetin^-lieated groups compared to the vehicle+vehide group, indicating a 
decrease in sexual desire as well as scxua] pcrfomiance in these giroiQ>s. The number 
of animals Maculating was significantly lower in the fluoxctine-txeated gnMq>s, 

15 indioatittg anorgasmy. Compound (1) significantly decreased the momit and 
ejaculatoiy latencies at the same time as increasing the percentage of animals 
ejaculating in the animals rendered sexually dysfunctional by the £l\ioxetine treatment, 
to levels conqiarablo to normal animals (veh-^eh). Yohimbine fiaUowed a similar 
trend, although this did not leach significance. 

20 From the present study we can conclude a sthnulatory ejOect of Compoimd Q) on 

sexual bdiftviour in males sufiGsting Ih>m sexual dyafunclion, at the level of sexual 
desire* sexual perfbmianoe and anorgasmy. 



Example 9 

^3-(1Jr-Ittddn3^|>-JV-(l*<S-methox^^^ 
2-[4-(4-nlCro-ph«ny])^3auBOl«2-3HbDnuio|^ropi 



l0Q0»837=:;!:23gAp^^ 
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L To a stilted solution of p-iiitrophaiylchlQrofonn.at6 (9^7& 46mmol) in 
THF (20Qml) at O^C was added diopwise a solution of H-(S)-<AleTtp-OMc (la) 
(10.7& 46 mmol) and trietbylamine (6.4ml, 46imnol) in THF (100ml) over 1 hour. 
Stirring was oontiniied for a flulfaer 30 oiinutes at room temperature, aRer which 
aqueous ammonia (ISml) was added. IR after 10 minutes indicated bands at 1732 and 
1660 l^n'^ The THF was removed under rednoed pressure, and flie residue was taken 
vp in EtOAc and washed wiA IN HCl (x2X Na3C03 solution (mitil intense yellow 
colour subsided, -rxS), brine^ and dried (MgS04). The solvent was removed under 
reduced pressure to give 2a as a foam (10.3g, S2%):MS m/e (AP+): 276.16 <M^ •+ H» 
lOOH); 

MS m/e (AP-): 274.1 1 (KT - H. 10096); 

IR (fihn): 3383, 1724, 1657, 1600. 1539, 1456, 1374. 1256, 1108, 
743 cm-^ 

*H NMR (CDCla): 1.70 0H^ s), 3.38 (IH, d, J-14.7 Hz). 3.59 (IH, d. 
J=14.7 Hz), 3.71 (3H, s), 4^2 (2H, b\ 5A6 (IH. sX 6.99 (IH. d, J=2^ Hz), 7.08-7 JM 
(2H, m), 7.34 <1H> d* J-8.1 Hz). 7.59 (IH. d, J=7.8 Hz), 8.09 (IH, s). 

2. The urea C^) (6.4g, 23mmol) and 2-biomo-l-(4Hnitro-phmi)4)-etfaanono (G.Og. 
20 23inmol) were stirred in toluene (500nil)/dicxxan (lOOml) and maintained under reAux 
for 30 hOMTs, ^fter wfaidi solvent was removed under reduced pressure and the residue 
was purified by chnomatogrflphy using a 90fi Biotago cartridge. 10% EtOAc in 
heptane eluted the bromide starting Tnatcsrial. 20% EtOAc duted die desired product 
Rem val of solvent under reduced pressure gave 3a as a Toam (840mg, 9%): 
25 MS m/e (ES+): 420.56 (m\ 100%); 



10 
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m (film); 3394, 1732. 1632. 160S. 1574, 1515. 1456, 1334, 1253. 1210. 1108, 
1072, 940, 854, 734 cm '; 

'H NMR (CDC33): 3= 1.91 (3H. a), 3.46 (IH, d, J=14.6 Hz). 3.69 (3H. s). 3.78 
{Hi. d, J=14.6 Hz), 5.57 (IH, a), 6.89 (IH. d, J-2.2 Hz), 7.03-7.08 (IH. m\ 7.14-7.18 
5 <IH. m), 7.34 (IH, d, J=8,l Hz), 7.41 (IH, d, J'^^.l Hz), 7.63 (III. s), 7.85 <2H, d, 
J^.O Hz). 8.05 (IH, sX 8.24 (2H, d. J=&6 Hz). 

3. The ester (3a) (840!ing, 2iiiinol) wbs dissolved in dioxan (SQml) and IiQHJH20 
{336nig, Snimol) in 1^0 (25iiil) was added. The mixture was stfared -visQFOusly 
10 ovemigbt, and then neutralised -witfi IM HCI (8ml. Smmol). The majority of the 
dioxan was removed under reduced pressure and the product was ctystallised. fUteied 
ofF, washed witii watefT and dried under reduoed pceuure to give puxe 4a (668m& 
82%): 

MS m/e (ES+): 407 (M* + H); 
15 IR (film): 1633 cm'^ 

'H KMR (DMSCHU) 6= 1.49 (3H. bS 330-3.35 (IH, nj, masked by H2O), 3.59 
(IH. d, J°14.7 He), 6.86-6.90 (IH. mX 6.99-7.03 (2H, m). 730-7.36 (2H. m). 7.48 
(IH. $). 7.94 (2H. d. J«9.0Hs). 8.27-8J0 (3H. m). 10.88 (IH. s). iCChH Hot aeeny 

20 4. The ftOid (4a) (l.l48ft 2.8mmaQ^ (>beazotriazol-l-yl^^^.//'.Ar'. 
tetaunelhylunMiiiim hexafluozairiioqilule (HBTU» 1.06s* 2.8innio^ and 
diloopropylethytamiiie <PJFEA. 490|«l. 2.8miiiol) were sttned in DMF (lOml) for 5 
miaiitGs before adding DIPEA (490tril. 2.8mmol) and tH5-]nettic»cy-2- 
pyiid^l)cyclcdiex^]-aicflianamtne (see WO 98/07718, fi78mB, S.lumtol). HPLC 

29 indicated that reaction was oanq»lete within 1 hoia-. Solvent was 1 amoved Tmrtrr 
reduced pressure and {he residue wm taken up in EtOAd. The organic layer was 
wasiied with brine, saturated NaHCQj (x3X brine and dried (Mg^4)» after which 
soLvCTt was removed under reduced preesure. The residue was purified by 
cfaiomatogrqihy using RP silica with 65% MeOH in H2O. Pure fractions were 

30 &nporstJS& to ffve tho desired product as an amozphoua solid (1.12g, 66%): 

MPt: 100-105"C; 

MS ni/e<ES+): 609-63 (M*+ H, 1009^0; 



04/23 MON 16:21 FAI UK PATENT OFFICE 



Si 026/051 



65 



IR (film): 3359, 3272, 3054, 2932. 2857, 1628, 1605, 1573, 1515, 1488, 1393, 
1336, 1268, 1232. 1181, IISO, 1131, 1097, 1028, 1012, 962, 939, 900, 853, 831, 737 
cm'; 

NMR (CDCI3): ^ 1.10-L60 (8H, m). 1.72 (3H, s), 1.95-2.02 C2B, m), 
5 3.31-3.42 (2H, m), 3.41 (IH. d, J-14.6 Hz). 3.50 (IH, d. J=14.6 Hz), 3.69 (3H, s), 
5.34 (IH, s), 650-6.97 (2H, m), 7.04-7.09 (2H, nu) 7.14-7.19 (IH. m), 7.33 (IH, d. 
1=8.1 Hz), 7.46 (IH, d, J=7.8 Hz), 7.54 (IH, s), 7.77 (2H, d, J=^.8 Hz), 8.00 (IH, d. 
J-2.9 Hz), 8.04 (IH, s), 8.21 (2H, d, J=8.8 Ha); (amide masked by CHCI3} 

HPLC A: Rt. 11.86 min, 99.8/100% purity, 20-100% CHjCN in HjO 
10 (+0.1%TFi^ ov€r IS min Bt Iml ixtta\ Ptodigy OE>Sin 250x4.6inm 5*iM, 215 imd 
254iim; 

HPLC B: tU. 14.32 min, 100/100% purity, 80:20 metfaanol/Tris buCfer at iiH9, 
Imlmin'^ Prodigy GDSXn 2S0x4.6iimi SpM, 21 5 and 254 nm. 

IS Example 10 

iiitro-^Mqr])-(aflairir2-yJaiidno]-proplaii»iul(le 




O 



20 



|000»837gg38Atrt;SO3:;:;O6;|O7i!| 
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The above compound was syuthesizod fium Intertnediate 4a and IzitermcdiatG 
13 using tbe same method as used for Example 9. The add (4a) (203mg, O.Simnol), 
HBTU (19Qmft O.Sramol). and DIPEA (87/d, O.Smmol) were Btirrod in DTvff (lOml) 
for S minutes before adding DIPBA (87/il x 2» l.OmmoI) and latermediate 13 (94m£, 

S O.Smmol, Scheme €). After 4 hours the solvent was removed imder reduced pressure 
and residue taken, up in EtOAc. The organic layer was washed wiih brine^ saturated 
NaHCQ? (x3X brine» dried ^gS04) and solvent removed under reduced pressure. 
The residue was heated to eO^'C in methanol and product filtered ofiC Drying under 
redocod pressure gave the deaired product as a ydlow crystalline solid (214mg, 789i): 

10 Mtt: 189-192^ 

MS m/e (ES+): 546.49 (M^+ lOOK^ 

TR (film> 32SS, 2928, 2849, 1637, 1604. 1516^ 1453, 1334, 1260, 1108, 1077. 
860. 743, 729 cm ^ 

^HISMR (DMSO-d*): 1.10-L35 (lOH, tn% IA4 (3H, s), 2-91-3.01 0H. m), 
15 3.06-3.12 (1H» mX 3.07 (3H» s)> 3^331 (IH, mX 3.64 (IH, d, J^14.4 Hz), 6.87-6^ 
(2H, m), 7.01 na t, J=7.4 Hz), 7.29-7 J7 {3a m), 7,44 (IH, s), 7.94 (2H, d. f=9.0 
Hz), 8.26 (2H, d, J^Ji Hz). 8.34 (IH, s>p 10.84 (IH, s); 

HPLC A: RL 17.07 mm, 100^100% parity, 20-100% CH3CM in H2O 
(-H).1%TFA) over IS min at Imlmin*", Prodigy ODSni 2S0x4.6mm 215 and 
20 254 mn; 

HPLC B: RL 14.35 min. 100/100% purity, 80:20 methauoI/Tiis buffer at pH9, 
1 mhnia'^ Prodigy OI>Sni 2SQK4.6mm SptM^ 215 and 254 itm. 



Smuplell 

25 

(S>-3-(lS'-Indol-^yO-2-metlQ'lT2-[4-(4rnttri>-pheiqrI^ 
2-|dLaiyl-el]iyI)-proplon amide. 
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The above compoimd was syndfaesised fiom IntermccHAte 4ii u^ing fiie 8ame 
Tnefhod as used fc»r Ezample 9. The acid (4a) (203niB. O.Siiiidd1)» HBTD (190q& 

5 O.5miii0lX and DIPEA (87^1, O^mmol) were stiired in DMF (IQml) fax 5 minutes 
before adding DTPEA (87^1» O.Smmol) snd 2-Binixio-l-pheDyl-elfattiMO (103iiigp 
0.6mmol). After 4 hours the solvent was removed under reduced pleasure and residue 
Laken up in EtOAc, washed with brine, saturated NaKCO^ (x3)* brine, dried (M^04) 
and solvent removed under reduced pressure. Hie residue was pinified by 

10 chrooiatography using 20g Mega Bond Blul cartridge and 40% etliyl acetate in 
heptane as eluent Ev^Miation of pure fractions gave the desired product as a yellow 
amoiphous ^olid (17Qmg, 65%}: 

MS m/e (AP+): 525,83 (16%). 524,44 (M* + H, 100%); 
15 IR (fihn): 3396, 3059, 2983, 2932. 1694. 1628, 1605. 1575. 1514, 1449. 1336. 

1284, 1264^ 1225, 1181, 1154, 1096, 1072, 1010, 1001. 940. 853. 737 cm\ 

*H NMR (DMSO-d«): fr= 1 JO (3H, s\ 339 (IH, d, J=14.7 Hz), 3,64 (lli d, 
J=14.6 Hz). 4-53 (IH, d.d, J=I8.1 and 5,4 HzX 4.66 (IH. d.i 1=18.1 and 5 J Hz). 6.87 
(IH, t, J=7-4 Hz), 6.95 (IH, d, J-2.2 Hz), 7.00 (IH, t, J=74 Bz\ 730 (IH, d, 
20 Hz). 7.34 (IH, d. J=8.1 BzX 7.41 (IH, s), 7J0-7 J5 (2H, tnX 7.62-7,67 (lH,iii), 7,94^ 
7.99 (4H, m), 8 J4 (IH, 1, J^5,4 Hz), 8.27 (2H, d, J=9.0 Hz)» 8.31 (IH. s), 10.86 (IH, 

s); 

HPLC A: RL 20.83 min, 98J/99.6% purity, 20-100% CH3CN in H2O 
(+0.1%TFA) over 25 mm at Imlmm'S Prodigy ODSm 250x4.6nim S^M. 215 and 
25 254 nm; 
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HPLC B: Rt. 6-S2 min, 100/100% purity* 80;20 mefhanol/Tris buffer at pR9, Imlmiii 
^ Prodigy QDSni 230x4.Gmin S/iM, 215 and 254 ran. 

Emnpte 12 

5 

(B)-iV^[l-(5-Methiixy-IVridm-2-yl)-cyclohexyto 




The above compoimd was synthesised ftom lb and 4b usine the same 
10 methods as used for Example 9. Tlie acid (4b) (120mg» 0.33mmol)» HBTU (124ma 
0.33mmol}» and DIPEA (114fd« O.66mm0l)p and [HS^ethoxy^- 
pyridyL)cy;lohciiyl}-mcthananiW (86mg, 0.4mxDol) were stiired m DMF (4ml) fiyr 
18 bouis. Solvent removed under reduced pressure and residue taken up in BtOAo. 
Hie oxsank layer was washed with bzine, sattirated NaHC03 (x3)» bme^ dried 
IS Q^gSOO and solveni removed undBr raluood p^esauie. The rcridue was purified by 
chromatography usmg NP silica witii 10-809'8 ethyd acetate in butane. Pure ftactkms 
were evaporated to give the diesiied compound as a yellow amoiphous solid (9Qms» 
49%): 

MSm/e(AIH^): 570,23 (Nf+H. 100%); 
20 m. (fihn): 3363, 2930, 28S6, 1658, 1651, 1628» 1574, 151 5, 1488, 1334, 1268, 

1232, 1073, 1030, 938. 852 cm'^; 

NMR (DMSO-d«): 8== 0.94^1.46 (IIH, m), 1.98-2.10 (2H, m), 3.04-3.14 
(2H. m), 3.25-3.32 (IH. m), 3.57 (IH, d, J-13.6 Hz), 3,73 (3H, s), 6.95-7.00 (3H. ra), 
7.10-7.24 (5H, m), 7.44 (IH. s), 7.93 (2H. d, J=8.8 Hz), 8.14 (IH, d, J=2.8 Hz), 8.27 
25 (2H, d. J«9.2 Hz), 8 J6 (IH, s); 
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* 

HPLC A: Rt. 5.49 miiv 99.76% purity. 20-100% CHjCN in HiO (•K).1%TFA) 
over 7 min at 1.5 mlmin Prodigy ODSHI 150x4-6nim 3^iM at 40''C, 200-300 ran; 

HPLC B: Rt 5.72 miiu 99.46% purity. 20-90% CH^CNn-ris (ImM) over 7 
min at Zcnljnio'^ Piodigy Phcnyl-Ethyl, 10ftx4.6min 5ftM at 30"C, 200-3O0 nm. 

5 

Enaknple 13 

(S>-2- [4-(4-<:;yano<-ph enyE)-oxazD^2^y]ainiDo]-3-<l ^-lnd€l-3*yIHV-[1 -(S-metho^- 
P3nridStt-2-yl)-i7i:lDh«cylmethyl]-2-methyl-pi^p 




10 

The above OQcnpouEM} was synthesized fbom 2a via 6ft as outlined in Sdieou: 2 
using mefliods analogoiu to those used for Exanqile 9. The add {6a) (309m& 
0.8ii]mol)i HBTU (303mg» O.BnmiolX DIPEA (140yiU O.SnmioI) weie stirred In DMP 
(SmO for S minutes beftie adding DIPEA (140;il» 0.8mim>I) and [l-(5-mcdioxy-2- 

15 pyridyOoyclohexylJ-nieaiananiine (WO 98/077LS) (ISSm^ 0.84mmol>. HPLC 
indicated reaction complete within 1 hour. Solvent rroioved unda reduced pressure 
and residue taken ^p in EtOAc. Washed wift brine» sahirated NaHCO? (x3>p brine, 
dtiod (M^04) dnd solveicxc lOmgved under reduced pressure. Residue purified by 
chromatography usnig RP silica widi 65% MeOH in H2O. Pure fiacticras were 

20 evaporated to 9ve Example 13 as a white anunphous solid (320Dig, 68%): 

MPl: 105-108^C; 

MS m/e <ES+): 589.32 (M* + H. 100%), 590,1« (62%); 

IR (fihn): 3355, 2932. 2857. 2225. 1628, 1572, 1521, 1489, 1456. 1328, 1269, 
25 1232, 1096, 1072, 1029, 938, 844, 741 cm'^ 
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'H NMR (CDCla): 6= 1,20-1,60 (8H, m\ 1.70 (3H, s), 1.93-2.03 (2H, m), 
330-3.52 m), 3.68 (3H, s), 5.30 (IH, s). 6,89 (IH, 4 J=2.4 Hz), 6^4 (IH, d.d, 
J=8,8 and 2.9 Hz), 7-03-7.09 (2H, m,) 7.14-7.19 (IH. m), 7,20-7.25 (IH. m), 7.33 
(IH, d, J=8.1 Hz), 7.46 (IH, d, J=^-8 Hz), 7.50 <1H. sX 7.63 (2H. d, J=8.5 Hz). 7.72 
5 (2H, d, J=8.3 Hz); 8.00 (IH, d, J^S Hz), 8.05 (IH. s): 

HPLC A: Rt. 11.63 min, 97.7/100% purity, 20-100% CH3CN in B2O 
(+0.1%TFA) over IS min at Imlnun'\ Prodigy ODSHI 250x4.6nxni 5fcM. 215 and 
254 mn; 

HPLC B: Rt 9.20 min, 100/100% purity, 80:20 methanoI/Tris buffer at pH9, 
10 Imlmin ^ Prodigy ODSm 250x4.6n]m 5fcM» 215 smd 254 vm. 

Example 14 

(S>-3-(li7*Indol.3^1)-A^-[l-(5-methDxy-|iyridin^^^ 
IS 2^(4-phe&ylroxwol-2-ylMi]iino>i»roploiiainlde 




The above c(mipoimd was synfhBsiaed fram 2a via 6b as ouffined in Scheme 2 
using methods analogous to those used fbr Example 9. Ihe acid (6b) (57mg» 

20 0.148xmztol), HBTU (56mg, 0.148iiixnDlX. DIHBA (26;d, O.l48mmol) were stiired in 
DMF (5ni0 foi S minutes befoie addti^ DIFEA (L148amiol] and 

meChoxy^2-pyridyl)cyclohexyl]-melfaananune(5ee WO 98/0771 8» 34mgr 0.148Dmurf>, 
HPLC indicated that the reaction wftS conq)lete within 2 hours. Solvent was removed 
under reduced pressure and the residue was taken up in EtOAc» washed with brine, 

25 sat NaHCO? (x3)^ brinc^ dried (MgSOO end solvent removed under reduced pressure. 
The residue was purified by chromatography using RP silica with 70% MeOH in HzO 
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I* 

3S elueaL RepurificatioD using NP 8g Biotage cartridge with 45% ettiyl acetate ia 
heptane as etucnt gave the desired product as a glass (20mg^ 24%): 
MPt: 85-90'C; 

MS m/e (ES+): 564.06 (M^, 87%), 564.96 (M*+ H, 100%); 
5 IR (film); 3289, 2931, 2857, 1627, 1569» 1520. 1488. 1456. 1337. 1267, 1233, 

1072, 1072, 1030. 939, 739 cm "; 

NMR (DMSaJ<s): 0.95-L45 (IIH. m). 2.00-2.10 C2H, m), 3.10-3J15 
C2H, m\ 3.21 (IH, d, J=l4.6 Hz), 3,59 (IH, J=l4.6 Hz), 3.71 (3H, s), 6.84-7.14 
(7H, m), 7.24-7.40 (SH. m.). 7.70 (2H. d. J=7.6 Hz). 8.05 (IH, s\ 8.15 (IH. d. J«2,9 
10 Hz), 10.82 (1H,5); 

HPLC A: Rt. 12.01 min, 96.8/95J% purity, 20-100% CHjCN in H^O 
(+0.1%TFA) over 15 mill at linlinm*. Prodigy ODSm 25Dx4.6nun 5/iM, 215 and 
254 mn; 

HPLC B: Rt 17,27 jmn. 100/100% parity, 80:20 methanol/Tiis bufifer at pH9, 
15 I jnlmin ^ Prodigy ODSm 2S0x4.6idixi 5fiM, 215 and 254 nm. 

Example 15 

20 yOH;yclob«xylmetibiyq-2-meayl-propioiiainM 




I 



Tbe abave mmpcnnxi was synfhesizol from 2a via 6c as outlined in Seheme 2 
Uaing methoda analogous U> those used for Example 9. Tlie add (tic) (188mg, 
0.6mmol), HBTU (228mg, 0.6mmolX and DJFEA (lOS/d, 0.6inmol) were stiired in 
DMP (lOmQ for 5 minutes before adding DIPBA (105/11, 0.6mmol) and [K5- 
25 methoxy-2-pyridyl)cyclohexyI]-niethanamiiie {see WO 98/07718, 150mg, 
0.65mm 1). HPLC indicated tfiat tiic reaction was complete within 4 hours. Solvent 
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was removed un4«r reduced i^essute and residue was taken up in EtOAc, -washed 
with brine, sal. NaHCO^ (x3)} bdne, dried (MgSQ*) and solvrait removed under 
reduced pi^ure. T^e residue was purified by cliiomatography using "RP silica with 
€5% MeOH in H2O. The product was repurified using 20g Mega Bond Elnt silica 
5 cartridge with 45% eihyl acetate in hi^itane as chitsiL Pore fiactiotift were evapocated 
to give the above compound aa a glaaa (3Qnig, 10%): 
MPt:60-65"C; 

MS m/c (ES+): 516^ (M^ + H, 47%), 517.01 (lOCm), 538.10 (ht + Na, 

25%); 

10 m. (film); 3272, 3054. 2931. 2856. 1651 , 1 622, 1556. 1 573, 1520. 1489. 1457, 

1358, 1268, 1232, 1206, 1131, 1083, 1028, 949, 830, 740 cm"'; 

*H l^MR (DMSO-dtf): 6= 1.10-1.50 (8H, m), 1.1 1 (3H. t. Jf«=7.4 Hs), 139 0H, 
s), 2.05-2.15 (2B. in), 2.28-2.34 (2H, mX 3.08-3.18 (SH, m). 3.48 (IH, d, J»>14.4 Hz), 
3.79 (3H, »), 6.80-6.90 (3H, m), 6.97-7.04 (2H, m^X 7.10-7.20 (3H, m), 127-130 
IS (2H. m), 8.17 <1H. d» i=2.9 Hz). 10.80 (IH, i); 

LCNfS: Rl. 136 min, 100% purity, S-100% CH3CN in H2O (-H).l^ Fonnic 
and) ever 2 nan at 4 nofanin'', Ftodigy OE^ni S0x4.Ginni 5/iM. 215 nm, MS 
(ES+) 515.95 (100%); 

HPLC B: RL 12.29 miiw 10(V100% purity, 80:20 meilianal/Ttis Vofier at pH9, 
20 1 mlznin'^ Prodigy ODSm 250K4.6inm 5mM, 21 5 and 254 imu 

Example 16 

25 2-[4-(4-]ittit>-^hayI)-1]ilaze3-2-ylaQfiio]'-pro|iiO]aiinde 
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The above compound was synthesized using a onc-pot proceduie as outlined 
in Scheme 3. A su^ension of H-S-odVle'Dp-OH (Intennediate 7) (437mg, 2niinol), 
2-chloro-4-(4-ratro-phcnyI>thwzole (see Peet, Ncaton P.; Sunder. Shyam. 
Reinvestigation of the reported preparation of 3-(4-nilTOpheny!)thiazolo[2,3- 

5 c][).;j,4]triazepme», J. HeterocycL Chem. (1986). 23(2), 593-5; 481in& 2mmol), 
copper (I) iodide (38me. 0.2iiimQl), sud K3CO3 (415mg, 3nuDol) in DMF (12ml) 
under nitrogen was heated to 130^C for 12 hours. The reaction mixture was cooled to 
ambient temperature before adding HBTC (759rag^ 2mmol) and [l-(5-niefhoxy-2- 
pyridyl)cyclohexyl]-mcthananiine (see WO 98/07718; 441nig» 2ninioI). The mixture 

10 was stirred oveniiglit> fiieo concentrated in vacuo, after which the zesidue was 
partitioned between water (2()ml) and dichloromefhane (SOml). The organic phase 
was separated and JSttered through silica (3xl2cm) using 500ml of dichloiomcfhanc 
and then 50Qml of dichioromethanoH^thcr (1:1). Fractions containing product were 
concentrated under reduced pressure. The residue was absoifoed <mto 3.5g silica and 

15 purified by chromatography CSxlIem) usii^g heptane-ethyl acetate (1:1.1). The 
product wsjs repurified using RP GliroraatDgrq)hy (Biotage KP-CI8-HS Flafsh 12M, 
l5mLniin'\ 60-100% methanol in water). Concentration under reduced piessure gave 
the desired compound as & pale yellow amorphoxis solid (27mgy 2%): 
MPt: 110-1 14'C; 

70 MS m/e (AP4-): 624.88 (hC, 100%), 625.70 (M^+ H, 52%); 

IR(film): 3385, 3279, 2931, 2855, 1654, 159S, 1542, 1509, 1436, 1341, 12^8. 
1231,1108,1058.9083 844,731cm-*; 

*H NMR (CDCb): X.I5-L55 (8H. m% 1.71 (3a s), 1^2.00 <2tt, m), 
3.16-3-42 (2KU m), 3-46 (IH, d. J-14.9 Hz), 3.60 (IH, d, J«=14.6 Hz), 3.70 (3H. s), 
25 S.31 (IH, s), 6.89-6.93 (311, m). « -98 (IH, d, J««.8 HzX 7.05-7.10 (IH, m), 7.15-7JS5 
(2H. m). 7.34 (IH, d, J=8,3 HzX 7.47 (IH, d. X7.8 Hz), 7.90 <2H, d, >-9.0 Hz), 7.98 
(la d» J-^2.9 HzX 9.05 (IH, s)» 8,21 (2H, d, J»8.8 Hz); 

HPLC A: Rt. I2.30min. 99.4% purity, 20-100% CHjCN in H2O (-K>.1%TFA) 
over IS min at linhnin'\ Prodigy ODSHI 250x4.6mm 5fiM, 200*300 nm; 
30 HPLC B: Rt. lS.38ram, 99S% purity, 80:20 meflianoirTris boflfer at pH9, 

Imlmin'^g^codigy ODSm 250x4.6inm 5/iM, 200-300 mn. 
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Exampk 17 

(S)'2^eiizooicazol-l-ylaiiii]|o)^-(lir.ind9t3-y0-2-m 
cydohexylmethyO-prvpioaainlde 

5 




1. The fbnowins itea^ents were combined in ifae order that Aey ore listed: 
Ikitemicdiate 7 (545ins. 2,Sjnnt6l\ S-chlorobeiizoxaaKde (384nig, 2.Sniinol>, 
potassium caxbonxAe OACmg, 2,5iiimolX benzyltriethylazmnoinam «diloride (TBBA, 

10 114ni8p O.SnmioJ), trietb^ttttdn^ (1.04mL 7.5iiimol)» DMF (12.SiiilX deoxygenated 
water {\J2SmS)^ copper (I) iodide <242n& 0.12Siiiiiiol), trans^dicdilorob^tii-^-to^l- 
pho5phine)palIadlum(II) (9^g, D.125iDniol). After heating at lOO'^C under mtrogjen 
for 24 hours the DMF was removed imdtf reduced pressure. The residue was taken up 
in ethyl acetatc/watn and the aqueous phaw was acidified to pH 6-^.5 using citric 

15 acid. The aqueoixa pha$e was extiwted with fhxee &rtiier portions of ^yl acetate. 
Jbd combined organic layen were dried (MgSQO and solvent was ccnLovcd under 
reduced presBursL The residue was purified by chzomatography using lOg NP silica 
with 0*100% ediyl acetate in heptane. Crystallisation fiom dichkironiethane gave 
2-(b6Dzooxazol-2-3dminD)-3-<1^4iidol''3*yl>-2-me^ acid C2ASmg, 

20 29%). MS m/e (ES+) 335.97 (M* + H, 100%), 336:69 (85%). 

2. The propionic acid (234mg, O.T^mol), HBTU (Z65mg, O.Tinrool), and DIPEA 
(122fil. CTTittnol) were stirred in DMF (IQtnl) for S nunutcs befim adding DIPBA 
(122/11, 0.7nmiol) and [l-(2- pyrid]d)Qycl6hexyl]m^hylamtne (WO 98/07718; 
25 14Qmg, 0.74nu[nol), After 4 hours at ambient tempcEature the solvent was fcmoved 
under reduced pressure. The residue was purified by chromatography using NP silica 
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with S0% ethyl acetate in heptane as elmnt. Pure fiactions were evaporrated to give 
the desired compound as fine needles (44m& 3%): 
MPt: 198-200°C; 

MS tn/e (ESy 508.59 (1 00%, + H), 509.92 (10%); 
5 TR (film): 3381, 3222, 3048, 2929. 2856. 1635. 1581. 1552. I5l9. 1458. 1353, 

1241, 1096, 742 cm'; 

*H NMR (CDCb): d = 1.20-1.60 (8H, m). 1.76 (3H, s). 1.95-2.05 (2H, m), 
3.34 <IH. d.d, J=13.2 and 4,9 Hz). 3,45 (IH, d.d. J=13.2 and 5.6 Hz), 3.50 (2H, s), 
5.67 (IH. b). 6.78-6.82 (IH. m), 6.89 (IH, d, J=2.2 Hz), 6.99^735 (IQH, m), 7.43 
to (IH, d. J=8.l H2), 8,01 (IH. s), 8.24 (IH, d, J=4.6 Hz); 

HPLC A: Rt 10.54 min. 100^100% puiily, 20-100% CH,CN in HjO 
(+0.1%TPA) over 15 vam at lnl]Inin*^ Prodigy GD&m 250x4.6mm SfOA, 215 and 
254 nm; 

HPLC B: Ri. 10.67 min. 100/100% jmrity. 80:20 metbanol/Trig buffer at pH9, 
IS Imlniin'^ Pxodigy ODSm 2S0K4.fytan 5fiM, 2] 5 and 254 nm; 



|00P<V8S^|23IAp^-:otiP6iQ7il 
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Example 18 



(S>3-(ljr-IndoI.3.y1).2-metfayl-2-(pyddMi-4-yLaiim 
cydohezylmethyQ-proptDnainlde 




5 The above compouod was prepared on the same scale and using an analogoios 

method as used for Example 1 7. 

1, The method af Example 17 was repeated except that 4-taromopyridme 
hydrochlaride (486mg, 2.SinznoI) wafi used. 

10 

2. The acid from step 1 (3Dmg, O.lmmol), HBTU (38ms, O^lmmol), and DIPEA 
{ISfih O.lmmol) weie stirred in DMF (lOmI) for 5 minutes before adding DIPEA 
{IZflU 0-lmmol) and [H2- pyridyl)cyclohcxyIlmethylaminc {WO 98/07718; IStag, 
O.lmmol). After 2 hours at ambient temperature the solvent was removed under 

19 reduced pressure. The residue was taken up in ethyl acetate and washed with sodium 
bicarbonate solution (x2)^ brine, and dried (MgSOj). The solvent was removed under 
reduced pleasure. The crude product was purified by chicn3atoerq>hy using 1 0g ISCO 
Redisep cmtridge with ethyl aoetate as eluent Repuiification using 20g RP-C18 with 
70% methanol in water and subsequent evaporation gave the desired fnoduet in 

20 Grystalline fomi C6mg, 1394): 

MPt: 1S0-195*C; 

MS m/e (AP*): 468.12 (NT 4^ H, 100%). 469.59 (M* + 2H, 20%); 

MS mfc (APy. 467.56 (M". 45%), 466.60 (NT - H, 100%), 465.64 (M" - 2H, 

88%); 
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IR (film): 3316, 2930,1651, 1602, 1515, 1430, 1 106, 997, 816, 741 cm'^; 

NMR (CDCl3):5 = 1.25-1,70 (8H, m), 1.46 (3H, 2.00-2.10 (2a m). 3.27 
(IH, d, J«^14.9 Hz), 3.30-3.48 (IH, m), 3,36 (IH, d, J=14.9 Ha), 4-43 (IH, s). 6.22 
(2H, d, J=5.6 HzX 6.S5 (IH, d, J-2-0 Hz), 6.89-6.93 (IH, m). 7,11^7.37 (5H, m). 
5 7.46-7.54 (2H, m), 8.0&-8. 13 (4H, m); 

HPLC A: Rt 7.21 min, 96.1/96^% purity. 20-100% CH3CN in HjO 
(+0.1%TFA) oYci IS nam at Imlnun'', Prodigy ODSUI Z50x4.6izun 5/At. 215 and 
254 nm; 

HPLC B: Rt. 6,02 min, 99.1/100^/6 puiity, 80:20 xnethanol/Tris buffer at pH9. 
10 Imlmm^i Prodigy ODSm 2SQx4.6miii SfCtA^ 21 5 suid 254 nm. 

Example 19 

(5)-3-(lJ7-]ttddl-3-yi)-2KiSd4ii^ 
15 cyidohexyliii6thyl>-prDpliHiaiiiide 




Example 19 Tvas prqiared an the same scale and using an analogous mcQiod 
as used for Example 17. 

1. The method of Examine 17 was followed except that 4-faEomoisoquiiiolme 
20 (520nag, 2.Smnml) was used 

2. The acid ftom step 1 (40ing, D.I2mmolX HBTU (4ftnB. OAlsmnol), and 
DPBA (21/d, 0.12nimo!) wem stirred in DMF (lOinl) for 5 minutics before adding 
DIPEA (21^ 0.12mn]o0 and [l-(2^ pynd]4)cyclohexyl]niethylaimne (WO 

25 98/07718; 23in£^ 0.12ininol). Aftor 2 boms at ambient temperature the solvent ivas 
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* 

removed under redUMd pressure. The residue was taken up in elSiyl acetate and 
washed with sodium bicailTonate solution (xZ) and brine and dried (MgSOj). The 
solvent was removed under reduced pressure. The Crude produce was purified by 
chromatography using lOg TSCX> Rcdisep cartridge with 80% ethyl acetate in heptane 
5 as eluent. Repurification using 2Dg RP-C18 with 70% methanol in water and 
subsequent evaporatioii gave the desired product as a glass (9mg, 14%): 
MPt dS-lOl^C; 

MS m/c (AP^: 5 18,28 (100%, M* + H), 517.40 (M^, 50%); 
MS m/e (AP"): 516.53 (75%, IVT), 515-63 (100%. M^- H); 
10 IR (fibn): 3385, 3278, 3052, 2927. 2849, 1651. 1585, 1520. 1455. 1403, 1343, 

781,740 cm'; 

NMR (CDCI5): ^ 1^0-1.65 (IIH. m\ 153-2.10 (2H, m), 3.35 {IH, d, 
J=14.6Hz), 3.39-3.52 (2H, m), 3.48 (IH, d> J=I4,9 Hz), 4.62 (IH, b), 6.55-6^9 (IH, 
m\ 630 OH. d, J-2.0 ftz), 7.00 (IH, d. J=8.T Hz). 7,17-^7-28 (4H, m), 7.37^7,55 (4H. 
13 m), 7.62 (IH, s), 7.70 (IH, d. J=7,6 HzX 7J4-7.76 (IH, m>. 7.87 (IH, d. J=8,l Hz), 
8.15 (IH, s), 8.63 (IH. 5) 

HPLC A: Rt. 7.52 min, 10W100% purity, 20-100% CH3CN m H2O 
(-H).l%TFA> over 15 min at linfanni'\ Prodigy ODSm 250x4.6]mn S^iM. 215 md 
254 nm; 

20 HPLC Br RL 833 min, 99.7/100% purity, 80:20 methanoI/Tris bufiEsr at pH9, 

Imliniii'S Prodigy ODSm 2S0x4.6inm 5fKM 215 and 254 nxn; 

BzftmplelO 

25 (fi)-3-(l£r-IiidoM-yl>-2-iiiethyl-AKl-pyr^ 
(pyriimdbK5-ylanilno)-propliNiimiide 
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The above compound prepared on the same scale and using oa aaalogous 
method as used for Example 17. 

1. The method of Example 17 WdS foUofwed except that 5<bfOmopynmidine 
5 (397in& 2.SmmoI) was used. 

2. The acid firom step 1 (I50mg, O.Smmol), HBTU (190ing. O.SnmiolX and 
DIPBA (&7m1> O.SzDDioI) were stirred in DMF (lOmI) for 5 minutes before adding 
DIPEA (87mI O.Smmol) and [K2-pyridyl)cyclohexyl]methylamme (WO 98/07718; 

10 9Smg, O.Smmol). After 2 hours at ambient temperature the solveat was r^oved 
under reduced pressure. The residue was taken up in ethyl acetate and washed with 
sodium bicaibonate solution (x2) and brine and dried (MsSOa). The solvent was 
removed under reduced pressure. The crude product was purified by chramatography 
using lOg ISCO Rediscp cartridge with 90Vo ethyl acetate in heptane as etuenL 

15 Removal of the solvent under reduced pressure gave the desired product as a foam 
(135mg,58%): 

MPt: 95-9S°C; 

MS m/e <AP^ 470-60 (25%), 469.58 (M^ +H, 100%), 468.77 (M*, 92%); 
MS m/e <AP->: 467.60 (MT - H. 70%). 466,85 (100%); 
20 DL (film): 3291, 3052. 2931, 2857, 1651. 1575, 1519, 1470, 1455, 1427, 1357, 

1306, 1265, 1237, 1194, 1156, 1106, 1010, 848, 788, 739 cm'^ 

NMR CCDCI3): 1.20-1.6S (8H, m), 1.48 (3H, s), 2.00-2.10 (2IL m\ 3.24- 
3.48 (4H, m), 4.14 (IH, s), 6.88-6.92 (2H. mX 7.13-7.24 (3H, m\ 7.37 (IH, d. W.l 
Hz), 7.48-7.55 (3a m\ 7.86 (2H. s). 8.08-^,10 (IH, m), 8.16 (IH, sX 8.57 (IH. a); 
25 HPLC A: Rt, 8.94 min» 993/99.4% purity, 20-100% CHsCM in 

<-K>.l%TFA) over 15 min at Imlmin'^ Prodigy ODSm 250x4,6mm 5/£M, 215 and 
254 nm; 

HPLC B: Rt. 5.76 min, 95.1/98.7% purity, 80:20 methanol/Tris buffer at pH9, 
Irnhnin'^^ Frodi^ ODSm 2S0ac4.6mm 5^, 215 and 254 nm. 

30 
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Example 21 

(S)-2-(Blphenyl-2-ylainino)^-(lff*IiLdol-3-yl)-2-meihy^ 
cyGlobexylmethyl)-prDpioiaamicl£ 




mBthod as used for Ettmple 17. 

1 . The method of Example IS except for tfifi use of 2*hromo biphenyt (SS^mg, 
2^inini>ls). 

10 

2. Ibe acid from step 1 (35Qnigp 0.9SiiimoO, HBTU <40Qiiig» Inunol), NBt? 
<0.5jziI, 3.5iDmoI). and l-<2- pviidyI>cycloliJGKyl}ine<h)damiiie (WO 98/07718; 
200!ixigp Inunol) were stirred in DMF (1 5xaiy After 1 hour ai ambient tempCTature ihe 
reaction mixtmc was diluted with ethyl acetate (lOQml), washed with sodium 

15 iMcarboiuite solution (x2) aod dded (MgSOO. The fiolrait was removed undxa- 
redtiped pressiae. The (^ude product was purified fay duomatography using 0-50% 
eth^ acetate in heptane and thea 0-30% dicfaloramethane in ether as eluent Removal 
of the solvent under reduced pressure gave the dedred product as a foam (98mg, 19% 
for stq> 2): 

20 MS m/e (AP^: 565 100%), 564 (80%), 542 (KT, 30%) 

IR CKBr disc): 3404» 2928, 2855. 1650. 15&4, 1508, 1489, 1458» 

NMR (DMSO-dis): 8 - 1.10-1^2 (SH, in), 1.27 (3H, s), 1.95-2.05 C2H. m>, 
2,95 (IH, d, J«14.4 Hz). 3.02-3.08 (IH. m), 3-08 (IH. d, J=14,6 Hz), 3,28-3 J4 (IH, 
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10 



15 



20 



Tu)> 4,36 <1H. s), 6.37 <1H. d, J=« Hz), 6.49 (IH, d, J-2.2 Hz), 6.71-6,75 (IH, m), 
6.82-6,86 (IH. m), 6^95-7.43 (13H, m), 7.52-7^7 (IH, m), 8J3 (IH, d. J=3.7 Hz), 
10.81 (IH, a); 

HPLC A: Rt. I2.65mm, 99.6S% purity, 20-100% ClhCti m H^O (+0.1%TFA) 
over 1 5 xniii at Imlmin S Prodigy ODSm 250x4.6ixun SmM» 200-300 nm; 

HPLC B: Rt. 33-05iniii. 99,69% purity^ 8030 metliaD0liTri& buffer ai pH9, 
Imlmin'^ Prodigy ODSm 25Qx4.6mm S/iM, 200-300 Hon. 



(S>-3^(lfillDdol-3-yl>-2-mefhylTiV-<l-pyndin-2-yl<H9^^^ 
tolylfimitto-piTDpiaDaiidde 



The above compound wa$ prepared uamg a one-pot procedure analogous to 
fiie method used for Exaiiq>le 16. The syndieds was carziod out on Itxmiol scale using 
l-bromo*3-iuelhyl-b6Eizeno (171mg. Immol). The erode product was purified by 
chnmiatogtaphy usin^ ZSg NP silica witb 25% eti^l acetate in heptane as elueoL 
Removal of the aolvent under reduced pressure jgove the desired compound as a glass 



(26Qiit&S4%): 

MPt: 70-75'C 

MS m/e (AP> 481 33 (1 00%, M* + H), 48237 (40%); 

IR(i»m): 3385. 3291. 3049, 2929, 28S7, 16S2. 1607, 1S90, 1513, 1456, 1431, 
1341, 1302, 1264. 1237, 1177. 1 155, 1104, lOlO, 774, 741 cm'*; 

NMR (DMSO-dff): 1.08-1,50 (8H, m). 1.19 (3H, s), 2.00-2.10 (2H, in), 
2.16 (3H, s), 3.03 (IH, d.d, J-12.9 and 5.1 Hi), 3.10 (IH, d, J«14.7Hs), 3,22 (Ift d, 
W4.6HzX 3.24-3 JO (IH, m), S.43 <1H, s), 6.29 (IH, sX 6 JO and 6.44 (each 1H» 



Example 22 
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each d, J=7.6 HzX 6,87-7.07 m), 7.15-7.19 (IH, m), 7.29 (IH, d, J=8.0 Hz), 
7.33 (IH, 4 1^.8 HzX 7.48-7.54 (111. mX 8.31^ 833 (IH, m), 10,81 (IH, s); 

HPLC A: Rl. 11.04 tnin, 98.3% purity, 20-100% CH3CN is H3O (+0.1%TFA) 
over 1 5 min at Imlmin \ Prodigy ODSIU 250x4.6inm Sfil/L, 200-300 jim; 
5 HPLC B; Rt 16.87 min, 99.5% purity, 80!20 mesflianoLTris buffer at pH9, 

1 mlmin'^ Prodigy ODSm 2S0x4.6ni]n S/iM, 200-300 11m. 

Exitmplc 23 

10 (S)-3<lA'-Iiidol-5-yI>-2-iitel]iyl-2K6-pbrayl-iiyridm 
yl-GycloliexylDifilliyl)-propioiiainIile 




The above ccnnpound was prepared using a ono-pot procedure axudogouB to 
the method used for Example 16. The synthesis was earned out on 0.4ixiniDl scale 
using 2-biaino-6-pheD34<-pyridi]ie {95mg, 0.4 mmol). The cnide product was purified 
15 by chromatOBrqihy using 25g MP silica -with 55% ethyl asetate m heptane as cluenL 
Removal of tlie solvGnt under reduced pressure gavo ttue desired product as a foam 
(260m& 54%): 

MS m/e (AP^ 544.31 (100%, M* + H), 545.35 (35%); 

MS m/e (AP-) 542^9 (100%, IvT - H), 543.31 (M". 40%); 
20 IR (fihn): 3407, 3276, 3056, 2930, 2857, 1651, 1595. 1576, 1519, I486, 1467, 

1455. 1439, 1339, 1264, 1180, 1157, 1105, 1028, 1009,991, 804. 763, 739 cm"^ 

NMR (CDCij) 6= K03-1.60 (Sflt, m), 1.53 (3H, s), 1.90-2.03 (2H, m). 3.32- 
3,45 (3a m), 3.65 (!H, d, J-l4.6Hz), 4.67 (IH, s), 6.13 (IH, d, J=8.3 Hz), 6.77- 7.50 
(14H. m). 7-97 (2H, d. J=7.1 Hz). 8.02 (IH, s), 8.23-8.25 (IH, m); 
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HPLC A: Rt. 4.21 min, 96.8% purity, 20-100% CH3CN in HzO (+0.1%TFA) 
over 7 min at LSmlmiii \ Prodigy ODSm lS0x4.6mm 5|iM, 200-300 nm. 



Example 24 

(R)-3-Pheiiyl*2'phenylAmliio-A^-(l-pyridfn-Z-^^ 




The above craapound was synflicsised as a two sup process froin 
Intermediate 8 as shcrwn in Sclicme 4. 

10 

1. To a solution of IntermcdUate 8 (O.Sg, 3mmoI) and bramofaenzcaie (QJHSml^ 
33miml} in DMA (5ml) mider luttogen was added potassiiun caibonote (0.6£, 
4*3mmol) md copper Q) iodide (5Qmg, 0.26nimot) after which tfie mixtare was 
heated to 9(fC fbr 1.5 bonis. Solvent waa removed under reduced pressure and fhe 
15 residue was porified by flash dxii^nialograpliy elutii^ witti 5% meilianol in 
dichloromelluuie. Removal of solvent under reduced preswre gave (R>3-pli!Gayl-2- 
phenylaimno-prQpicmic acid as an oil (0.41s; 56%): 
MS m/c (APy 242 OMT + H, 100%). 



20 2. The acid from step 1 (0.40g, l.iSGmmol), HBTU (OAg, l.Smmol), and NSts 
<0.5mly 3.5mmol), and l-(2-pyridyl)cyc]ohnyl]methyIainine (WO 98/07718; 
0.35a)fg, LSmmol) were sdcred in DMF (15m1). ABbox I hour at ambient temperature 
the reactian mixtuie was diluted with ethyl acetate (lOQmlX washed with sodium 
bicarbonate solutioa (x2) and dried CMgS04}. The sohrmt was removed under 

25 reduced pressure. The crude product was purified by chromatogrq;>hy using 50% etfa;^ 
acetate in heptane and thm RP Cl8 silica with 70% methanol in water as elucnt. 
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Keauoval of the solvent under tedneed pressure gav^ lh« desired luoduct as a white 
amoipbous solid {0.15g, 22%): 
MPfc 113-115^; 

MS m/c (AP*): 414^2 (M*^ + H, 100%); 
5 IR (KBr disc): 3300, 2931, 2858. 1649, 1605, 1589. 1523, 1498, 1432, 1318. 

748 cm"^ 

NMR iCDChY 5 = 1 J20-1.70 (8H, m), 1. 9&-2.15 (2H, m), 2.91 (IH, d.d. J-14.2 dead 
8.8 Hz). 3.27 (IH, d^ J=14^ and 4.4 Hz). 338 (IH. d.d, J^t3.2 and 5.5 Hz), 3.48 
(IH, d-d, J=13.2 and 6.1 Hz), 3.80 (IH, d, J=3.4 Hz), 3.88-3.93 (IH, m), 6.44 (2H, d, 
10 J=7.8 Hz), 6.74 <1H, t, J=l 1 .3 Hz), 6.90-7.45 (1 IHjn). 8^8 (IH. d, J=3.6 Hz^, 

HPLC A: Rl 4.51 min, 100% purity, 20-100^4 CihCK in HiO (+0.1%TFA) 
over 10 min at 1.5 mlmin ^ Prodigy ODSID 25Qx4.6mni 5fiM, 200-300 nm^ 

HPLC B: RL 13.15 min. 99.14% purity, 80:20 znethanoyTiis buf&r at pHS, 
Inilmin ^ Prodigy ODSHI 250x4. Amn 5/tM. 200-300 mn. 

15 

Exau^e 25 

(5)-3Kl^-Indol-3-yl)-2r-methyl-2-pheiiy]etliyliiiiiiBO^K^^ 
cycIoh«xy]iiietfayl)-propiDBBiiiide 

20 




TlM above conqwiind was pr^Bied as shown in Scheme 5 via Intermediate 

10. 

35 1 . To a stined solution of H-(S)-oAiUTipMDH (7) (1 Og, 46niinol) and di-t-butyl- 
dicaibouate (lOg, 4ftnmol) in dioxan (lOQnil) was added water C20n)]) and potassium 
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carbonate (lOg, 74mmol). After 4 hours the reaction mixture was acidified with 2K 
hydrochloric acid (150ml) and product was e)rtracted with ethyl acetate (2 x 200ml). 
The combined organic phases were dried (MgS04) and ev^orated imdet reduced 
pre&sure. The residue was purified by ilash chromatography using ethyl acetate as 
5 cluent Removal of solvent under reduced pressure gave Boc-(S)-oMeTip-OH as an 
orange oil (14,5g, 99%). To a stirred solution of BoO"(S)-oMeTrp-OH (7g, 22imnol) 
in DMF (lOQml) was added HBTU (S.Qg^ 22mmoI), tciethylamiae {5ml, 35nmLot), 
and [H2-pyridyl)cyolohe3tyl]mcdiylamine (WO 98/07718; 4.2g, 22mmol). After 1 
hour the reaction mixture was diluted with cdiyl acetate (300inl)» washed with 2N 
10 hydrochloric acid (2 x 20Qml)^ dried (MgS04) and evaporated under reduced pressure 
at 60^C. The residue was purified by Hash duomalography. Elution with S% 
iTiBfhnnnl in dicUorometlLanc and subsequent removal of solvent undef reduced 
pre^ure gave intermediate 9 as yellow oil (8.3& 77%): 

MS m/e (AP+): 491 (M* + H. 100%);513 (ivT + Na, 20%); 
15 m (fihn): 3339, 2929. 2858. 1704, 1659, 1651, 1589, 1519, 1487, 1366, 1249, 

1 164, 1070, 908, 737 cm 

NMR (CDCla): & = 1.20-1.70 (20H, m). 2.0O-2.12 (2H, m), 3.25-3.50 (4H, m), 
5.05-520 (IHp br^sX 6.92 (IH, d, J-2.0 Hz), 7.02-7.32 m), 7.51 (IH, d. J=8,0 
Hz), 7,59-7.64 (IH, m), 8.03 (IH. s), 8.48 (IH, d, 1=4 Hz). 

20 

2. To » aticred solution of Intermedfate 9 (82g, 1 6.5inmol) in diddoiomelhane 
(lOOmI) was added Irifluoroaoedc add (3.0ml, 39mmol). After 18 houza the solvait 
was rettioved under reduced pressure at 60^C. The residue was treatod cautiously with 
saturated sodium carboxiate soluti<»i C200ml) befine extracting witfi elfayl acetate (3 x 

25 200ml). The combined organic plrases were dried ^^gSOa) and evaporated under 
reduced pressure at 60%, The residue was purified by fiadi ^iromatograpby. Blulion 
with 0-5% meflianol in dichloromeChane and subsequent removal of solvent imder 
Teduoed pressure gave Intermediate 10 as widVs foam (4.85g, 7S%): 
MPt 65-68*C; 

30 MS m/e (AP+): 391 (M^ + 100%); 

IR (KBr diM): 3367, 2926. 2855, 1648, 1589, 1569, 1522, 14SS, 1430, 1366, 
1341, 1234, 842, 784, 742 cm 
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NMR (CDCIj): S « 1.20-1.80 (13H, m), 1.98-2.20 (2H. m), 2.83 (IH, d. 
J-14.2 Hz), 3.33 (IH. d, J=14.2 Hz), 3.38 (2H, d, J=5.6 Hz), e,9«-720 (60, m\ 7.50- 
7.75 (3H, m), 8.05-8.15 (IH. s), 8.49^8.51 (IH, m); 

5 3. To a stirred solution of iDtermediate 10 (293mg. 0.7Siniziol) and 
phcnacetaldehyde (90ing, 0,75mmol) jn lt2-dichloroediane (20ml) was added solid 
sodium triacetoxyboTohydride (3l6ing. 1.5mmo]). After stming ovetnigh^ saturated, 
sodivun bicart^onate solution was added — effervescence was observed. The aqueous 
phase was etxtcacted with dicfaloiomethsne. Hic combined organio idiases were diied 
10 (MgS04) and solvent was removed under reduced pressure. The residue was piirilied 
by chromatognqihy using 20g RP-C18 with 0-509^ methanol in yratei followed fay 
20g NP silica with 45% ethyl acetate in heptane. Removal of solvcait itndK reduced 
pzeesvure gav« the desized compound as a glass (60mg, 16%): 

MS nVe <BS^: 496.56 (28%). 49S.5 (52%, + H>, 364.43 (22%), 269.34 
15 <51%), 268.90 (88%), 248.37 (100%); 

IR (fihn): 3274, 3058, 2928. 2856, 1651. 1588, 1568, 1519, 1469, 1454, 1431, 
1355, 1263. 1236. 1155, 1117. 1053, 1030, 1009, 992, 930, 782, 742 cm"'; 

^H NMR (CDCI3): d = 1.20-1.65 (IIH. mX 2.00-2.20 (2H, m), 2.40^2.75 (4H, 
m). 2.94 and 3.05 (each IH, each d. 1=14.4 Hz), 3.41 (2H. d, 1=^.1 Hz), 6.74 (IH, d, 
20 J=2.2 Hz). 7.04-7.25 (9H, m), 7.32 (IH, d, J=^.8 HzX 7.55-7.60 C3H» m), 7,90 (IH, s), 
8^5-8.58 (lH,m); 

HPLC A; Rt. 8.52 lOiiu 99.0/98.6% poii^, 20-100% CEI3CN m EbO 
(40.1%TFA) over 15 min at lmhiiin~\ Prodigy ODSm 2S0x4.Aiim SaiM. 215 and 
254 nm; 

25 HPLC B: Rt. 23.84 mhi, 99.6i^ 00% piiri«y. 80:20 methanol/Tria buffer at pH9, 

Imhnin*', Prodigy ODSm 2S0K4.&iim 5/iM, 215 and 254 itra. 
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* 

BxaiiiiiJ«26 

(S)-2«[(B«ll20fiiran-2-ylme«h^amlno]-3-<lJ?--te 
2-yl-cyclohexylniethyI)-propioiiBiiiide 




5 

The above compound was prq^ared as shown in Scheme 5 via Inter jncdiste 

10. 

To s sfiired solution of Inteniiedlate 10 (t50ing» O.38mni0]) and benzoftiraa-Z- 
10 caftwJdehyde (S&ns, 0.38iiimol) in 1^-didiloro^hane (5inl) was added solid sodium 

tciacetoxyboiohydiide (162jng, 0.77mmol). After alinins at room tenq»«atiiitt ibr 

bouts saturaled sodium bicarbonate solution was added — efifervesoence was observed. 

The aqueous phase was axtractad with sSSacyi achate. The condrinod organic jAmaaa 

were dried (MgSOi) and solvent removed under lednced pressure. The residne was 
\5 purified by dbnwnatosr^diy using 60% ediyl acetate in hqptane. Removal of solvent 

under lednced pressure gave Ifae desired product as an amorj^hooa white solid (29mg, 

15%): 

MS m/9 OBS^: 521.08 (Nf+H, 100%). 391.06 (50%); 

m (film): 3268. 3056, 2930, 2856, 1656, 1588. 1569. 1519, 1469. 1454^ 1431, 
20 135S, 1342, 1255, 1 171, 1105. 1052. 1009, 909, 788, 740 cm"'; 

'H NMR (CDCb): 6 = 1.20-2.20 (14H, mX 3.08 (IH, d. J=14.4 Hz). 3.14 {lU. 
d, 1=14.8 HzX 3.45-3.49 (2H, m), 3.66 (IH, d, J=14.4 HzX 3-76 (IH. d, J-14.B Hz). 
6.33 OH. s), 6.84-6.88 <1H. m). 7.00-7.65 (12H, m), 8.32 OH. s), 839 (LH. d, J»4.0 
Hz): 



2001 04/23 HON 16:28 FAX UK PAIBNT OFFICE 



121049/051 




88 



JO 



IS 



20 



HPIjC A: RJL 8.86 min, 99.7/99.1% purify, 20-100% CH3CN in H2O 
(■+0.1%TFA) over 15 min at Imlmln \ Prodigy ODSm Z30x4.6mm S/AI, 215 and 
254 nui. 



(S>3-(l^-Iiido1-3-yl>-2-metiiyI-2K4-flitTO-be]u^ 
cyclobezyliiiefliyO-^pnipionaiiiide 



10. To a stirred solution of Intermediate 10 (150ni^ O.38mmol) and 4- 
nitrobeinzaldehyde (SSzng, 0.38mmol) ta l,2-dichloroc£haiic (5ml) was. added solid 
sodium triacetoxybozohydride (1 l4mg, 0.54inmol). Aft^ stkiing at room temperature 
for 24 hours saturated sodium bicBibonate solutiozi was added ^ effervescence was 
ob$6rvod. The aqueous idiase was extracted with cfhyl acetate. The combined c^sanic 
I^iases were dded (MgS04) and solvent len&oved mider reduced pressure. The residue 
was purified by chzomatography using 60% ethyl acetate in h^>taiie. Hqiiirifcation 
losing KP silica with 45% methanol in water 1% acetic acid) gave pure pioducL 
The pure fractions vfm combmed, basified (sodium carbonate), and eadracled with 
ethyl acetate. Removal of solvent under reduced pressure pive the desired compound 
as a glass (lO.Smg, 5%): 



MPt: SS-fiO'C; 

MS m/c (ES^: 526.15 CM^+ H» 100%), 527.14 (33%); 
m (fihn): 3365, 2924» 2856, 1652, 1513. 1429, 1346. 1237. 1048 cm'^ 
NMR (DMSCMj): $ = lJO-1,55 (8H. m). 1.19 (3H, s), 1.88-2.08 (2H, m), 2.23^ 
2,30 (IH, m), 2.9S-3.02 (2H. m), 3.10^3^0 (IH, m), 3.17-3,27 (IH, m), 3,50-3.80 



Example 27 




II 
O 



The above compound was prepared as shown in Scheme 5 via Intermediate 



|P0O!$83i7;:j:;23:;;A 
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(2H, mX 6.93-7.63 (IIH, m), 8.12 (2H, d, J=8.a Hz), 8.42 (IH, d, J=3.6 Hz). 10.86 

Exaii9le28 

5 

BBi and BB2 BihdiDg A8»y« 

Li the following »periinenls»mea5iiiemeat of BBx and BB2 binding was as 
follows. CHO-Kl cells stably expressing clcmQd human NMB (for (BBi assay) and 

10 ORP receptors (fin* BB2 assay) were routinely grown in Ham's F12 culture medium 
supplemented wiHi 10% feetal calf senun md 2inM giutamine. For bindmg 
experimcxits, cells were harvested by tiypsinization, and stored frozen at -70^ in 
Ham's P12 culture medium containing 5% PMSO until Tequired. On Ifac day of use, 
cells were thawed rapidly, diluted with an excess of culture medium^ and oentrifiigied 

15 for 5 minutes at 2000 g. Cells were reauspended in SO mM Tris-HCl assay buffer 
(pH 7.4 at 21^C» containing 0.02% BSA» AO/ig^wL bacitracin^ 2fig/mL chymo6tatin» 
4pig/tnL leupeptin« and 2/iM phosphoramidonX counted^ and polytronned (setzing 
lOaoc) befixre ceutrifiigixis for 10 minutes at 28^0 g. The fmal pellet was 

resuspmded in assay buf&r to a final cell conccntraition of 1 .5 x 1 0^/mL. For bmdmg 

20 Bsaaysp 200^ altquots of membraiics woe incubated witti [123l][Tyi4]bombe5tn 
(<0*1 liM) m ibR presence and absence of test cocqpounda (final assay volimie 250fiL) 
for 60 minutes and 90 minutes for NMB and CStP fecq^tocs^ respectively. Nonqiecific 
binding was defined by ifJ^M bombesin. Assays were terminated fay rapid filtration 
undca- vacuum onto Whatman GP/C fiHera presoaked in 0.2% FBI Bar >2 hours, and 

25 washed 50 mM Tri&-HCl (pH6.9 at 2VC; 6x 1 roL). Radioactivity bound was 
dctemiined using a gamma counter. 

All ccnnpetition data was analysed using nonlinear regression utilizing 
iterative curve-plotting procedures in Prism^ (GraphPad Software Inc,» San Diego, 
30 USA). IC50 values were corrected to values using the Cheng-PrusolT equation 
(Cheng Y.. PruaoflF W. ll.,Biochem, Pharmacol. 22: 3099-3108, 1973). 
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The results obtained are listed in Tabic L 



Table 1 : Human NMB and GRP receptor bindins afiBnities 



Example No- 


NMBKi(iiM) 


GIOfJSiiinM) 


9 


4 


24 


10 


469 




11 


5580 




12 


16 


2820 


13 


19 


1385 


14 


106 


1190 


IS 


213 


1770 


16 


15 




17 


2080, 




18 


303 




19 


1249 




20 


3163 




21 


824 




22 


653 




23 


3371 




24 


137 




25 


616 


2620 


26 


2400 




27 


652 





5 

Example 29 

Effect of <S>-3-aff-IndoI-3-yI>iV-(l-(5-methoxy-pyridin-2-yQ-cy 
2-methyK2-[4-(4-nitrcHphenyl)^dxa^]-*2-ylaiiiino]-propionaid (Compound (2}) 
10 in PEG200 on female rat sexual proceptivity 



|:0fl04B51::i23iApr^s^ 
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* 

Ovariectoniiseil adult female Spmgiie Dawley rats (180-200g, fipom Charles 
River) were housed in grotrps of 6 in a reversed lighting system of I2h lighirdark 
(lights off 7.00-l9,001i), Two weeTcs afto- ovariectomy they were used for s^TCiial 
activity tests. Animals were ad^ted to the apparatus (in the absence of stimuli 
5 animate) for lOmin on 2 consecutive days prior to testing. The experiments started at 
least 5h into the dazk period* 

Te$ts were carried out in a circular arena of 90cin diameter, suirotmded by a 
30cxn high wall. Two small cages wifti wire-mesh ftont (15x1 Scm) are fixed into the 

lO wall such that the front of the cage is "flush"* with the wall wd the 2 cagics are 
opposite each oflier. They contain twQ stimuli animals: an intact sexually experienced 
male and a recqptive female (ovariectomisedt primed with 5^ oestradiol benzoate 
dissolved in com oil and injected subcutaneously 48 hours before the test and with O.S 
mg of progesterone four hours before the test). Sexually naive test and control animals 

15 were used. Forty eight hours before the tests^ both the test and control animals were 
primed with 5ps oestradiol benzoate. Test animals were treated with the above 
compound (30-lOQra^kg) which was dissolved in PEG 200 vehicle and administered 
orally in a Iml/kg volume Ih before eadi test For animals used as positive ocmtrols, 
progesterone (0.5mg/0.1ml) was dissolved hi com oil and administered 

20 subcutaneously (s.c.)p 4h before the test. Test and c<mtn>l animals were introduced one 
at a time for 10 minute pmods into the ar»a. During fhe IQmm test, tiie time ttiaStiie 
test or positive control animal spent mvesligating each stimulus animal ¥w noted. 
The arena was ftoronghly cleaned between animals. The portion of flie male/female 
stimuli boxes was randomised between ardraals, in order to avoid place prafemce. 

25 The diftbrence in flie petoctltage of time spent investigating maLe minus female was 
calculated^ out of the total time spent investigatir^ stimuli animals. 

It was found (see F^ure 19) that the above compound dose-depeadently (30- 
100) increased the percentage of time spent investigating the male stimulus* wifli a 
30 MED of lOQmgAig (see below). The effect of this dose was similar to the e£FeGt of 
progesterone (maximal). (^P<0.05» ^ PO.Ol Krusdcal-WaUifi followed by Mann- 
Whitney test, vs vehicle). 
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Eicaniple 30 

Effect of Compound <2) In methyl cdlulwe on Cemale nt sexual firoMptivily, 

f Example 31 was repi^ated except that (he above compound 0-30 mgHcg) was 

dissolved in 0.5% mefliyl cdlulose and was administered p.o, in a dosing vc4um« of 
3ml/l% Ih before testa. Progestraone, (O.Smg/0Aml) was dissolved in com oil and 
admiiustefed s.c., 4h before test* as a positive oontiol. 

10 The above compoimd doso-dependently (3'3Qing/kg) increased fte perceatage 

of time spcDf investigatiiig the male stfanulus. wllh a MED of lOmgi^. This 
represents a 10-fbld increase in potency coinpared to the oral results obtained in the 
PEG200 vehicle (MED^lOOmg/kg). The rcsidts are shown in Figure 20 in which bars 
represent percentage of thne spent investigating male, minus &e percentage of time 

15 spent investigating the female stimulT±SEM, (n=6-9 per group). •P^:t).OS, **P<0.01 vs 
vehicle (Ono-way ANOVA followed by Punaett's lest vs vohicle £rc»up). 

Example 31 

Effect of Compound ^ in FEG 200 on female rat sexual receptivity, 

20 

Ovariectomised adult female Sprague Dawley ruts (180-'200g, from Charles 
River) were housed in groiQis of 6 in a reversed lighting systrai of 12h li^t:dazk 
(lights off 7.00-19.00h}. Two weeks afier ovanectomy they used stomal 
activity tests. The experiments started at least Sh into the dark pedod, 

25 

The above compound was dissolved in F3sG200 vdiicle and administered 
orally. Quinelorane dihydrodiloride C^Y 163.502. 62S|is/kg) was dissolved in water 
and administered subcutaneously (sx.), as a positive controL Bc^ conqxiuods w«ce 
administered in a Iml/kg volume. 

30 
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Forty eight hours before tests, 1ib» animals were pdmed Mitb S|ig oestradiol 
benzoate (Sigma ChemicaL Co. LtiL, tFlC) dissolved in com oil and injected 
subcataneoizsly. The females were placed with a series of vigorow male rats and 
subjected to 10 mounts^ The loidotic response of the animal wa$ reoorded and 
expressed as a percentage of the mounts (i e. lordosis quotient, LQ). Treatment 
induced LQ=O-l0% in most of the animals, which were considered non-iec^tive 
(NR), Animals showing higher LQ wece not included in the study, Badi rat was tested 
piicsT t£> administzation of the cotttpound and then tested similarly at Ih and 9Qniin 
post-injection of the above compomid or qidndorane respectively. 

A single adnumstration of guinelorsne (6^5(xg/kg) significwtly (PO.01) 
inctttased the LQ. 90mm after administratioii, compared to the LQ shown before 
administration paired t test). A single osral admintstration of the above compound 
dose^qieadently (lO-lOQmg/kg) increased the LQ Ih after admimstxatioiiip wi& a 
MED of lOOmj^kg CP<p.Ol) cCTtipared to the LQ shown before administration (paired 
t test). Hie effect of the above compound (lOQmg/kj^ was stmilar to Ihe effoct of 
quincdorane (6.2SM'gAcg) as is shown in FlEure 21 . 

Synthesis Example (comiKiunds of fonnuUi (lU)) 
20 

C5)-2-Ainlno-Hl lMDilol-3-yl)-2-meChylT;VKl-pyridlli-2-^ 
propienamlde (bitennedlnte III-7) and 
(S)-2-Ajnfai<H3<l J5r-iBdol-3-yl)-2HmcthykiV-<l-(i5-ittea 
cyclobesylmetliyO'proploiiaixild^ (Ilitermedf ate DI-Q 

2S 

Ih leaction scteme 7 bcJow, Intcnncdiates III-6 and III-7 are made by (0 
protecting the amino group of the starting aminos acid £ with dk-bn^ carbonate and 
potassium caibonale in dioxane/waler> Qi) fomiing an amide by rcactioa of the iV- 
proteded amine acid with an amine bl orb2 in dimetfayUbnnamide in the presence of 
30 0-benzotIia3X>L-I-y^Jy;i^r.jV^'^'-tetramethylu^ hexafloorophosphate (HBTU) and 
iV;;^-diisopropy]-ethylaminc (DIFEA). and (iii) deprotectvig tbo amino group of the 
product £L or ^ by reaction with trifluoreacetic acid in dichloromcthanc. 



10 
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Scheme? 




IntermMliata tll-7 R»M 
IntermsdiatB III-6 R«OMe 



5 i. BOC2O, K^COa, dioyjme> water 

ii. HBT17,D]PEA,DMF 

iii. TFA^CHaCh 



10 {(S)-2-<l-/r-IndoK3-9^I'ineChyl-l>|(l-pyridlii-^ 

csrbakDCryl|-€aiyl}-f»rbBiiiic add rof'bdf^ fel> 

(l) To a Stirred solution of H-(S)-GMeTiCHOH ^ (10& 4(SminoI) and di-t-lnx^ 
dirarboDsto (lOg, 46ixiinol) ia dioxane (lOQml) was added water (20ml) and 
15 potassium caibonate (lOg, 74tninoI)- After 4 hours the reaction mixture was addified 
with 2N hydrodikiric acid (150ml> and product extracted with ediyl acetate (2 x 
200ml). Hie combined organic pAiases were dried (MgS04> and evaporated under 
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redacted pressure. The residue was pfurificd by flash chromato^aphy, eluting with 
ethyl acetate. Removal of solvent under reduced pressure gave Boc-(S)-GMeTip-OH 
as orange oil 04.Sg^ 99%). 

5 (2) To a stirred solution of Boc-(S)-QMeTip-OH (7g, 22inmol) in DMF (100ml) 
was added HBTU (8.0g, 22mmol), triethylamine (5ml,. 35iximoI), and [l-(2- 
pyridyl)cyclDhcxyl]inethylaimnc (bi, 4.2g, 22mmoL described in wo 98/07718). AfUx 
1 houi the reaction mixture was diluted with ethyl acetate (300tiil) and washed with 
2N hydrochloric add (2 x 20Qin1)> dried (MgSOO and evaporated under reduced 
10 pressure at 60^C. The residue was purified by flash cbzomatogn^hy. Elution with 5% 
meOianol in dichlocomethane and subsequent removal of solvmt under reduced 
pressure gave £l as yellow cdl (8.3g^ 77%): 

]R(Chn> 3339, 2929, 2858. 1704. 1659, I6S1, 1589, 1519. 1487, 1366, 1249, 
1 164. 1070, 908, 737 cm-^ 
15 NMR (CDOs): « » 1^0-1.70 (20H, m\ 2-00-2J2 (2H. mX 3^-3.50 (4H, m), 

5.05-5.20 (IH. br.s), 6.92 (IH, d. M.O Hz). 7.02-7.32 (6H. m), 7.51 (IH, d, J-8.0 
Hz). 7J9-7.64 (IH. m% 8.03 (IH. »), 8.48 (IH. d. J=4 Hz); 

MS m/e (AP+): 491 <M* -f- H, 100«^), 513 (M*" + Na, 20%). 

20 (3) ^-2-Aiiiino-3-(1Jr-indol-3-3^2-metty]-iVKl-py 
methyl>-proplo]iluiiidfi 0n1winedUatein-7} 

To a stirred solution of ^ C8.2g. 16.Snimol) in dichlorom^bane (lOOml) was 
added tiifluoroacetic acid CS.Omi. 3dmmol). Afisc 18 houis the solvoit was removed 
25 under reduced pressure at 6onc. The residue was treated cautiously wiflt ssicurated 
sodium caifaonate sohition (200nil) befiMre e x tr actin g witli eth34 acetate (3 x 20QDil). 
The combined organic phases were dried (M^O^) and ev^xvated undar reduood 
pressure at 6tf°C. The residdye was purified by flash chramatDgniphy, Blution with 0- 
5% methanol in dichloromethane and subsequent removal of solvent under reduced 
30 pressure gave Intermediate in-7 as white foam (4.85b, 75%). 
MPt: 65-68**C; 
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■.* 

TR(KBrdi$c): 3367, 2926, 2855, 1648, 1589, 1S69. 1S22, 1455, 1430, 1366, 
134U 1234, 842, 784. 742 cm"^; 

NMR (CDCh); 5 = L20-l,«0 (13H. m), L98-2,20 (2H, m). 2.83 (IH, d, 
J=14.2 H2), 3.33 (IH, <1, J=14.2 Hz). 3.38 (2H. J=5,6 Hz). 6-98-7-20 (6H, m). 7.50- 
5 7J5 (3H, m), 8.05-8,15 (IH, s), 8.49-8.51 (IH, m); 
MS m/e (AP+): 391 (Irf* + H, 100%). 



{(S>2-(l-i9^-Indo^3-yl)-l-metIiyM-r(H5-methDxy-pyridto^ 
Q^clDbexylmetiiyO-carbaiiioyll^ethyl^-cariya^ »cid tert^hntyl ester 

10 

To a stirred solution of Boc-(S)-«MeTtp-OH (1 .44g» 4,Snmi0l) in DMF 
(50itil) was added HBTCJ (1 ,72g, 4.5iiimol), D1FEA (2.38itil, 13.6inmol), and [l-<5- 
mettioxy<2i9yridyl)cycl<dLe(Kyl]ni^^ (1& 4.5EDmol). A^ier over the 

reaction niixtuie was diluted with ^Oiyl acet^ <300inl) and water, dried (M^04) and 

15 evaporated under reduced pressure. Tb^ residue was purified by flash 

cfaromalogEsphy. Elutkm with ethylacetate/heptane (1 :1) and subsequent removal of 
solvent under reduced pressure gave ^ as an oil Q.207g;, 94%). 

NMR (CDCb): 5 - 1.24-1.60 (8H, m). 139 (9H, s), 1-52 {3H, s), 2.00-2.18 
(2H, m), 3.20-3.43 (4H, m), 3-82 <3H. s). 6.92 (IH, d. J-2.4 Hz). 7.02-7.20 (6H. m), 

20 7.30 (IH, 4 J=6.0 Hz), 7.51 OH, d, I«8Hz), 8.00 QH. s). 8,17 (IH. d, J=2.8Hz). 

MS m/e (BS+): 521 36 (M*" + 100%X 543.25 <M^ + Na). 



Intermediate in-6 

25 To a stirred solution of ^ {2^& 4.2nnnol) in dscUorameliianB (lOml) was added 
trifluoroa)cetic acid (5mlp excess^ After stirring over ni^t die reaction mbctuie was 
taken up in IN HCI and extracted widi diediyl^her. Organic i^uise discarded. The 
aqueous phase was basificd cautiously with saturated sodium cazbonate solution 
before extracting with ethyl acetate (3 x SOmI). The combined organic phases were 

30 dried (MgSOa) ^d evaporated under reduced pressure at 60*^C to give latanedlale 
in-6 as a glass (1 .253g, 71%). 
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IR(film): 3272, 2930, 2857, 1651, 1595. 1573, 1520, 1489, 1478, 1455, 1393, 1358, 
1291. 1268, 1232, 1181. 1150, 1131, 1030, 1012, 831, 741 cm'^ 
NMR (DMSO): 8 = 1,10-1.65 (13H, ro). 1.80-K90 (IH, m). 2.00-2,10 (la m), 2.70 
(IH. d, J=13.9 Hz). 3.10 (IH, d, J=13.9 Hz), 3.10-3,22 (2H, m), 3,77 (3H.8), 6.93- 
5 7.07 (4a m). 7. 16-7.19 (la roX 7.32 (la d» J=8. 1 HzX 7.48-7 J5 (2H. m), 8.21 (la 
d, J=3.2 Hz), 10.88 (1H,5); 

MS m/e <ES+): 421.27 (M* + a 100%), 443.26 (NT + Na). 



10 



Exanqplca 32-86 

N-»eyl derivatives of Intermediiite 111-6 «ud ni-7 

Schfime 8 describes die synllwsis o£N-a,eyl denvatives of IntermedUilw IH-? and 

m-6. 



15 



Schemes 



IfltemiMlM* IP-7 



X 



R1' "OH 




Examplas 32-88 



Intonneilliato 1114 



O 
U 

R1 OH 





Example <6 

i. HBm DIPBA, DMP 

Li scheme 8, Rl repxesenis the rest of the carboXyHc aciddTnolecule. These 
20 intexmediates ^ arc Hsted in tabic 2. 
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* 

N-acyl derivatives of Intermediate 111-7 

To acid d (0.18 imnol) was added 0.50 M HBTU in DMF (300 iiU O.IS 
5 mzncri). 1.0 M diisopnipylcthylaniixie in DMi^ (300 jiL. 0.30 mmol) axid 0.40 M 
Intermediate II1-7 in DMF (375 \xL^ 0.15 nmiol). The solution was shsiaoi on an 
orfaital shakier at room temperature finr 18 h. Water (1.0 mL) was added and tiie 
mixture was loaded onto a LC-18 SPB cartridgO <0,5 g soibent) and die cartridge was 
ehited with water (3 mLU 25% methanol/water (3 mL)^ 50% mettianol/water (4 mL) 
10 and methanol (4.5 mL)). The m^hanol fraction was concentrated and analysed by 
LC^S. When the purity was <90% tiie product was further purified by prep. HPLC 
(colunm: Phenkomenex prime^hece 10 }k C18-HC llOA, 100x2120 mm; mobile 
pluse: methanol / water 10 to 100% gradient. The produ^ were characteriaed and 
analysed by LCMS (column: 50x4.6 nun Prodigy ODSm <5jj) columi^ moHte phase: 
15 acetomtrile / water (0. 1% fbrmic acid) 5 to 100% gradient over 2 min, held at 100% 
acetonitrile fi>r 1 min; flow rate 4 mL/nnn; UV detection at 215 nm; mass spec: ISO- 
900 Da fiill scan APCTf centroid data) 

The following products were made by the above melhodt wifii the starting 
20 material listed in Table 2 and gave the test resuhs indicated in Table 3: 



TABLE2 



Example 


Intermediated 


32 


Benzoic acid 


33 


4-Melhyl-bcnzoic acid 


34 


4-Chloro-ben2oic acid 


35 


4-Medicncy-beiizoic acid 


36 


4-NitfO-bGnzoio acid 


37 


4-Methanesuironyl-betu!;oic acid 
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38 


S^^lysno-benzoic acid 


39 


3-Cliloro-bcDzoic acid 


40 


3-Methoxy-benzoic acid 


41 


3-Methanestil£bfixyl-baizoic acid 


42 


3-Diinefliylainiiio-beiizoie add 


43 


3-Methyl-benzoic acid 


44 


2-Chloio-bCT2x>ic add 


45 


2-Kitio-bem;odc acid 


46 


2-Mclhoxy-bcazoic add 


47 


2-Methryi-bmzoic add 


48 


2-Diinedi)4ami«»4>eozoic add 


49 


2-Fluoro-bai2oic add 


50 


p-Telyl-Acetie add 


51 


<^Tolyl*acetic add 


52 


(4-Hydraxy-phenyl)-acetic add 


S3 


(3-HydrDxy-phenyI>-acetic add 


54 


m-Tolyl-ac^c add 


55 


<2-Flttor^hea]yL)-acetic add 


56 


Thiopheii<3-yl-acetic add 


57 


Pyridiiie-2-caibaxylic add 


58 


IsMiieothac add 


59 


FiiTaD-3-cafboxjdic add 


60 


Furaii-2-caiboxyiic add 


61 


l^/-Indol6-2-cHiboxylic add 


62 


5-Med^I-isox8zole-3-€arb(ixylic add 


63 


l-M!Ctli^-lff'Pytrol&'2.ca3baK]dic add 


64 


T1iiop1iBne-2-caiboxyIic add 
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65 


Thiophene^3-caTboxylic acid 


66 


I//-Indole-6-carboxyUc acid 


67 


l^-Indol&'S-caifaDXjiic acid 


68 


l^-Indole^-caiboxylic add 


69 


l^r-Iiidol:e-7-<»boxyItc acid 


70 


l^efhyl-li/-indole-2-carhaxylic acid 


71 


BeiiZQ[6]tfaiopheiie-2-carboxylic acid 


72 


Boizofhiazo]e>*6-Gazbcyxylic acid 


73 


l/f-Benzotdazole-S-Gazboxylic acid 


74 


3-Mcthyl-thioplienie-2-carbox3dic acid 


75 


S-M6tfiy1-thiophc(n6-2-carboxylic acid 


76 


6-Mefliyl*pyridine^2-carboxylic acid 


77 


IsoqU]nol]ne*3-caibQxy]ic acid 


78 


Qiiiiiaxaliiii&-2-cazboxy]ic acid 


79 


Quinoline-8-cazboxylic acid 






81 


2-PyiTOl~l^yl-beti2Dic acid 


82 


(4-Melho5cy-phenyl>acetic acid 


83 


(4-Dxinfitfaylami2»o^hcayl)-ac«tic add 


S4 


(2-NiCro-pheii)4>^acetic acid 


85 


C2^Metlioxy-phenyI)-acedc add 


S6 


l^-Ihdo]9-2-cariK>xylic BxAi 
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TABLE 3 



Example 
No 


Prodact 




Polity 
% 


LCMS 

Set 

time 

(tUlD) 


BBl 

IC50 

(nM) 


BB2 
IC50 

(nM) 


.32 


N-{(S)-2-(lH-Indol-3-yl>Umethyl- 
1 -[(l-pjTidin-2-yl- 
cyclohexylmethyO-caibaiiioyll- 
eOiyl} -benzamide 


494^4 


100 


1.71 


2499 


LA 


33 


N-{(S>2-{lH-'Indol-3-yl)-l-inetb3fl- 
1 '[(l-pyiidin-2-yl- 
cyclofaexylmethy])'^%iTb9moyI]- 
eaiyl}-4-]nefhyl-be!nzaniide 


508»67 


9$ 


1.76 


2499 


lA 


34 


4-Cliloro-aSI-{(S)-2-(lH-indol-3-yl)- 
l^ethyH-[(l-pyridiii-2-yl- 
cyclphe]cyl-methyl)-carbamoyl]- 
ethyl} -benzamide 


529,09 


94 


I.S4 


1349 


lA 


35 


N-{(S)-2.(lH-Indol-3-yI)-l -methyl- 
1 -[(1 -pyrLdin-2-yl- 
cyclobcxylmefhyQ-carbamoyl]- 
etliyl}-4-mcthjoxy-beDzamide 


524,67 


94 


1.68 


2879 


lA 


36 


N-{(S>2-(lH-Iiidol-3-y!)-l-meth>l- 
l-I(l-pyridiii-2-ylT 
cyclobexylinetfa^-caibamoyl]- 
ethvl}-4-nitiio>bciizamide 


539,64 


SO 


1.79 


343 


lA 


37 


N-{(5>2-<lH-Iiidol-3-yI)-l-melh>i- 
l-[(i-pyridin-2-yI- 
cyc1obexyIiii6fhyl)-caibamoy1]- 
(^fayl}-4-iiielfaanesulfbii^-benmiiide 


572.73 


95 


1.60 


2272 


lA. 


38 


3-Cyano-N- {(S)-2-(lH-indol-3.yl)-l- 
niiethyl-l-[(l-pyri4iii-2-yl- 
cyc1oh«xy]iDdQiyl)-caAanx>yI]- 
ethyl} -benzamitfo 


519.65 


91 


1.71 


2042 




39 


3-ChlOin>-N- {(S)-2-(l H-indol-3-yI)- 
l^ethj1*l-[(l-pyridiii-2-yl- 
cyclobexyI-meth)4)-cnbanio^]- 
ethyl}-besrzamid« 


529.09 


97 


1.84 


1269 


lA 


40 


N-{(S)-2-<lH'Indol-3.yl)-l-methyl- 
] -[(l-pyiidinr2-yj- 
cyclohcx^in6tliyl)-carbaiiioyl]- 
cthyl) -JrincthoKy-baizainid 


524,67 


98 


1.73 


2859 


lA 
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41 


N- {(S>.2-<1 H-Iiidol-3-yl> 1-mclhyt 

l-[(l-pyridiu-2-yi- 

c vcl oh ex vlmellivlVcflrh Bmovll- 

ethyU-3-methane$uirony]-ben2dmide 


572,73 


95 


1-60 


3051 


lA 


42 


DiincAylaiiiino-N-{(S)-2-(lH-mdol- 

3-yl)-l''mcthyI-l-[(l-pyridiiDi-2-yl- 

tfTvclnhjexvl-niethvl^^cflAanaovlV 

ethyl) 4)Gnzanude 


537,71 


91 


1-74 


2518 


lA 


43 


N-{(S)-2-{lH-ljndol-3'yl)-l-incai}«- 
1 -[(1 -pyridm-2-yl- 

V'jv 1 U UCA J llUlw Ul jr I W U vULIl J" 

ethyl}-3-meth:^l-bettzaizud6 




100 


1.79 


2351 


lA 


44 


2^Chloro-N-<(S)-2-(lH-indol.3.yl)- 
l-mcthyl-l-[{l-|)>Tidin-2-y!- 
vyBionwiy r-iii6Uiyi ^-Gan/auioyi j* 
ettiyD-benzaniide 


529,09 


98 


1.79 


3229 


lA 


45 


N-{(S)-2-(IH-Indol~3-yl>l-mcthyl- 
l-[(l-pytj<iin-2-yl- 
cyciouwtyiinwiyy-caiuainoyij- 
ethyl >-2-nitro-beDzaiiiide 


539,64 


91 


1.71 


4581 


lA 


46 


N- {(S)-2-^lH-IndoI-3-yl>l-mctfa]d- 
l-[(l-pyridm-2-yl- 
GyclohexyImelhyl)H:aifaam.oyf]- 
ettivll- -2-m.Bthoxv-beDzainidid 


524.67 


100 


1.73 


2SS9 


lA 


*7 


N-{(S)-2-(lH-Ihdol-3-yI)-l-ii»flija- 
l-[(l-pyridin-2-yl- 
cyclohexyln]ethyI)-caibainQy]]- 
et]iyl}-2-nietfa^vbenzaniide 


S<^>67 


100 


1.79 


3283 


lA 


48 


C-DimethyIammo-N-{(S)-2-(lH- 

mdoI-3-^l-niethyl-l-[(l-pyridin-2- 

yl-cyciohexyl-methyl)-caibsaii0yI]- 


537,71 


93 


1.79 


716 


lA 


49 


2-Fliion>-N-((S)-2-(lH-iiidol-3-y])- 
1 -metiiyl- 1 -[(1 -pyridiii-2-yl - 
cycloliexylinetfiyl)'Caibainoyl]- 
ethyl} -beruttttido 


512,63 


98 


1.76 


3949 


lA 


50 


(S)-3-(lH-Indol-3-yl)-2-methyl-N- 
(l-pyridin-2-yl-cyclohexyinwUl^)-2- 
(2.p.tol>1-ethanoylamiao)- 
propionamide 


S22.70 


94 


1,76 


944 


lA 


51 


(S)-3-(]H-Iiidol-3-yl)-2-methyl-N- 
(1 -pyddm-2-yl-cyc]ohexy1inethyl>-2- 
(2-o-tolyl-cthanaylaiiuno)- 
propi^mamide 


522,70 


98 


1.76 


944 


lA 
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52 


(S)-2-[2-(4-Hydroxy-phOTyi)- 
ethaiiaylamiiio]-3-(lH-iiulol-3->'I)-2- 
nie(hywN-(l -pyndiii-2-yl- 
cyclohexybnefhylVpropionamida 


524.67 


96 


l.SO 


3135 


lA 


53 


tS)-2-[2-(3-Hydroxy-phcnyl> 
ethmiQyl^jno]-3-(I H-mdol-3vyl)^2- 
metliyi-N-( l-pynam-2-yi- 
cyclohe(xylmethvl)-pur«)pioiiamide 


524,67 


90 


1. 52 


1437 


lA 


54 


(S>3-(l&iidol-3-yl).2-methyl-N- 
(1 -pyridii*-2-yl-cyclohe«ylmetiiyI>-2- 
(2-m-tolyl-efhanoyIanuno>- 
propionamide 


522,70 


95 


1.76 


817 


lA 


55 


(S)-2-[2-(2-Flooio^h€nyI)- 
cthmoyIaxainol-3-(lH-indol-3-yl>2- 
mrthyl-N-(l-pyiidin-2-yl- 
Q>c]oli6xy]in6thyl)-pn>pionamid6 


526,^ 


94 


L71 


878 


1546 


56 


(S)-3.(lH-Ihdol-3-yl)-2-4nelhyl-N- 
(1 -pyddia-2-yl-cyclohexyImetixyI>2^ 
(2-fluopIien-3-yl-etbaTioyiainniD)' 
pzopionamidc 


514,70 


93 


1.65 


1437 


lA 


57 


Pyridine'2-caiboxylic acid {(S}-2- 
(lH.!ndol-3-yl>l-methyH-[(l- 
pyndjn-2-yl-^>yolonexjrlmBUiyl>- 
caibamoyri-ethyl) -amide 


495.63 


98 


1.68 


3709 


lA 


58 


N-{(S>-2-<lH-Indol-3-yl)-l-inBfliyI- 
1 -[( 1 -pyridm-2-yI- 
cycIohexyIinediyI)-oaTbamoyl]- 
etfoyl} -iscMoicotmamide 


49Sj6S 


98 


1>47 


1365 


lA 


59 


Fiiian-3-c«rboxylic acid {(S)'2-(1H- 
iiidoI-3-yI)-l-methy]-l-[(l-pyndii^-2- 
]4-cyi;l^ifficy]methy])-ca]1>amoyl]- 
ethyD-anodde 


484.60 


97 


1.60 


1204 


lA 


60 


Futan-2-carbo^lic acid {(S>-2-(lH- 
iiidoI-3->i)- 1 -methyl-l -[(1 -pyiridin-2- 
yl-cyeI«>liexylm^^l>-GaxbaniD:^]- 
etii>4) -amide 


484»60 


100 


1.60 


1204 


lA 


61 


lH-Indol»-2-oaiboxyUc acid {(S)-2- 
(lH.indol-3-yl)-l-meth^-l-[(l- 
pyndin-2-yl-cycloh.exyliiietI^l)- 
catbamoylj ••eihy] ) -amide 


533.68 


100 


1.79 


289 


527 


62 


5-Methyl-isoxazo1e-3-caibwg4io 
acid {(S)-2-<lH-mdol.3.yI)-l- 
mefliyM-[(l-pyridin-2-y*- 
cyclcliexylmethy])-cail)amoyl]- 
eOi^}-amide 


499,62 


94 


1.46 


4127 


lA 
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63 


l-Mcthyl-lH-pyrroIe-2-caiboxyIic 
add {(S}-2-(lH-indol-3-yl)-l> 
mcfhyl-l-[(l-py)ri<litt-2-yl- 
cycIohexy]izietfayl)-carbamoyl] - 
etfa^l -amide 


497.65 


96 


1.46 


4819 




64 


Thiophraie-2-carboxylic acid {(S)-2- 
(lH-indol-3-yl)-l-ineaiyl-l-[(l- 
pyri.din-2-jl-cyclohex3rtmefliyI)- 
cariMunoWI-etli^d] -anude 


500^ 


100 


1.42 


1437 


lA. 


6i 


'Xhiophene'3-carboxyUc acid {(S)-2- 
(lH-iiuJol-3-yl)-l^ethjd-l -[(1- 
]>yndiii-2-3d-C3rcloiiraQrjineDQ^ 
cai1>amoyl]-etlkyl}-amide 


500.^7 


100 


1.39 


2201 


lA 


66 


lH-Indole-6-caibaxyIic acid {(^2- 
(lH-indo]-3-yf)-I-inetfa3l-l-[(l - 
pyn diJi-2->^"^<^ioneKy jmeUiyi)-. 
cazbamoyil-ethyD-aiuide 


S33,6» 


100 


1.42 


1604 


lA 


67 


lH-Indole-5-caiboxyIic acid {(S>2- 
(lH-indol-3-yl>l-methyl-l -[(1- 
pyridtti-2«^-cyclohexylmethyQ- 
cazbiunoyl]-ethyl>-^aimde 


533,68 


100 


1,35 


1881 


lA 


68 


lH-Indole-4-catbDxy!ic acid {(S>2- 
( lH-iiido]-3-yl>l-inettiyH-[(l- 
p>Tidm-2-yl-cycIohexyJnwthy(^ 
cazbainoyli-eQi)n}-ainiae 


233.68 


99 


135 


4503 


lA 


69 


lH-Indolc-7-caiboxyIic acid {(S>-2- 
(lH-iiidol-3-yI)-l-nifiaiyi-H(l- 
]^diii-2-34-cyelohexyImelli9^9- 
carbaiQoyl)-ediyl)-(imide , 


533.68 


100 


1.60 


1369 


lA 


70 


1 -Mefhyl-lH-indole-2-carboxylio 
acid ((S>'2-(lH-tndol-3-yI)-l- 
mcdiyl-l-[{l-|»yridia-2-yl- 
cycloliexylinefhyl)-caibainoyl] - 
ediyU^amide 


547.71 


100 


1.70 


1233 


TA 


71 


Benzo[b]thiophrae-2'caTbox>4ic acid 
((S>2<lH>iiido]-3-yl).l^eth>4-l- 
[(1 -pyridtn-2-^-cyclohex^m«tti3^ 
carbainoyl]-ethyl| -amide 


550,73 


100 


1.63 


611 


lA 


72 


BeDzotiuazDle-6-caiboxylic acid 
{(S)-2-(lH-indol-3-yl)-l-mefliyi-l- 
[( J -pyridin-2-3i-cycloh6xylmctliyl>- 
c3ibamoyl]-eaiyl} -amide 


551,72 


95 


135 


897 


1495 


73 


lH-Benzotiiazole-5-caibox^c acid 
{(S)-2-(lH-iiidol-3-yI)-1-ineaiyl-l- 
[(l-pyridin-2-yI-cyclohexylmea>yi)- 
carbamoyl]-6^1} -amide 


535,65 


95 


1,25 


3167 
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acid {(S>-2-<lH-mdoK3.yI).l. 
methyH-[(l -pyridin-2-yl- 

cyclohexylmethyO-carbamoyl]- 
vuiy 1 / ~ainiU6 






1 

XmJJ 




FA 


75 


5-Methyl-tbIophene-2-c8Tbax}dic 
acid {(S>2'<lH-mdol-3-yl)-l- 
niethyH-[(l -p)iddin-2-^- 
cyclohexylinediyl)-carbanaoyl]- 
elbyl) -amide 


514,70 


100 


1.60 


16S3 


lA 


76 


6-Methyl-pyridine^2-carboxylic acid 
KS>-2-(lHindoI-3-yI)- 1 -meiJxyl-l- 
[(1 -pyridin-2-yl-cyclohexylmetliyl)- 
carbamoyll-elhyn -aioiide 


509.66 


98 


1.6 


2816 


lA 


77 


Isoqiiinoline*3-carix>3cylic acid {(S> 
2-(lH-indo]-3-yl>l-xncth>l-l-£(l- 
pyriditi-2-yl'CyclohraylEn€thyl> 
CBrbamD>l]-^yl}-ainide 


545.69 


100 


1.71 


1363 


- 


78 


Qiiin0xaliiie-2-cBifooxylic acid {(S)- 

2-(lH-indol-3-yl>l-mettiyH-ra- 

pjiiuiii'x'^yi'K^ycioncxyjiinBuiyi^ 

cazbamoyri-eihyll-anude 


546^8 


94 


1.67 


1425 


lA 


79 


QuinoIm9-8-caTboxy]ic acid {(S)-2- 
(lH-mdol-3-yl)-l-ineaiyl-H(I- 
pyriaiii-x— yi-vycioiiCAyiiiiCLnyi ^ 

carbamoyl] -^yll -amide 


545,69 


96 


1.57 


4479 


lA 


80 


5-Pheiiyl-oxazole-4-carboxy1ic add 
{(S)-2-(lH-iiidol-3-yl)-l-mefliyH. 

caibamoyfl-eih^} -amide 


561,69 


95 


1.81 


2660 


lA 


81 


N-{(S>2-(lH-Indol-3-yl)-l -methyl- 
l-[{l-pyndiif-2-yl- 

cveT nliBX vltn h vl V-nsrtuim n vll« 

ethyl}-2-pyiioH-j}^.be3oaamide 


559,72 


98 


1.71 


361 


lA 


82 


(S^3-(IH-^Ildo^3-yl).2^[2-(4- 
inethoxy-phenyl)-cthanoylaiziiiio]-2- 
methvl-N-^ I -o VTidiii»2-^vl'- 
cycloh6xylme£hyl>^t0ptcmaiidide 


538,70 


98 


1.71 


1694 


lA 


83 


(S)-2-[2-(4-DimediylamiiM>-phenyl)- 
cthanoylamii:io}-3-(iII-indQl-3-y])-2- 
methyI-N-(l -pyridijtt-2-yI- 
cyolohcxylmethyl)^ptDpiGciiamide 


551,74 


100 


1.36 


2708 


lA 


84 


(S>-3.(lH-Indol-3.yI)-2mnethyl.2-(2- 
(2-nitip-phenyl)-efhmoylamino]-N'>' 
(l-pyridin^2-yl-oyclohexylmGihyX>- 
propionaznide 


553^ 


95 


1.5 


1979 


lA 
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85 


(S)-3-(lH-lT»dol-3-yl)-2-[2-<2- 


538,70 


100 


1.57 


1326 


2479 




mcthoxy^pheay^ettuai0y]ainiiio]^2- 














metiiyI-N-(l-pyridm-2-yl- 














cycloh^yliiiethyl)-|piopiai]ainide 













IA:ICSO> 10000 hM 



N-aeyl derivaitive «if Intermediate Ill-fi 



Example 86 

lB-Iiidol&-2-caTfMKa9lic acid ((S)-2^H-lndol-3-yl)-l-{[l-(5-didthox^pyrldIift*2- 
yI)-€y^cl9baEylmet]iyl]^rb«moyI>-l-metliyl-«thyO^ 



to 



IS 



20 



25 



30 



To a sohiliDn of l-JSF-&idole-2-cazboxylic acid (38 mg^ 0^ mmoIX InfeermediAte 
6 (100 ms» 0.19 mmol) and dus<q>ropylcthylamiii£ (61 mg, 0^7 imciol) in DMF (5 mL) was 
a4ded HBTU (90 m& 0.24 mmoO- tlie reaction mixture wbs sdned at room temperatare for 
16 h. The reaction mixture was concentrated under reduced pressure and the residue was 
dilated with ethyl acetate, washed with brine, diied (MgS04) and concentrated under reduced 
pressure. The residue was purified by column chromatography (60% ethyl acetate/heptane) to 
give Example 86 as an axnotphous white solid (6S mg^ 61%). 

ER (fUm): 3285, 2931, 2855, 1651, 1537, 1489, 1456, 1420, 1342. 1310, 1267, 1028, 
908, 744 OT^; 

NMR (CDCIs): 8 - 1 . 10-1 .61 (1 IH, m), 1.95-2-04 (2H, m), 3^9^3.52 (4H, m), 3.43 
(3H. sX 6,47 (IHpS). 6-86-6.90 (IH. m), 6.98-6.99 (2H, m), 7.09-7>t2 (8H, m), 7.52-7*58 (2H. 
m), 7.73-7.74 (IH, m) 8.05 (IH, s), 9.1 1 (IH, s); 
MS m/e {ES+): 564 (M*" +H, 100%). 

Binding studies of Example 86 to the bombesin receptors gave the followmg results 
(ICsd): BBl: 11 nM, BB2: 119nNL 

Examples 87-110 
A'-termbud urethane derivatives of Intermediate 111-7 

Scheme 9 descnbcs the synthesis of urethane derivatives of Intermediate in-7: 



2001 04/23 HON 16:35 FAI ■♦-^ UK PATENT OFFICE 



©018/051 




107 



- Conversion of alcohol into 4^nitrophenyl carbonates 

— /Atczzxiina] urethane fbimation 

Scheme 9 




Ex«impl«« 87-110 

S i. 4*nitiophenyl cblorofonnate^pyridinei THF 
iL DMAP, DMF 

In adkemo 9» R2 rqiresents the rest of the mtemiediale & These intenncdiabes c are listed in 
table 4. 

10 To a stijretf solution of alcohol e 00 mmol) and 4-i2itropheDyl cblorofoimate 0.01 g, 

IQ mmol) in didbJoiom^luuie (50 mL) el O^C was added dio<pwi&e a solution of pyridine 
(0.81 mL, 10 romol) in dichloromethane (10 mL>/The reaction mixture was allowed lo 
slowly warm to room temperatute and was stirred at room temperature for 16 h» The solvent 
was remoYod under reduced pressure and the residue was taken up in ediyl acetate (SO mL) 

15 and was washed successively wiOi 10% citric acid (2x30 mL), water (30 znL% sat. NaHCOs 
solution (2x50 mL) and tntnie (SO mL). The oxsanio phase was dried (MgS04) and was 
concentrated under reduced pressure. The crude product was recrystaUised from typically 
ethyl acetBte» diethyl ether or heptane to give pure carbonate |* The product was characterised 
by IR (see Table 4 for carbonate signals). 

20 

To caitODatc f (0.21 mmol) was added DMF (0.4 mL) followed by 0.S0 M DMAP in 
DMF (400 ^Lp 0^0 mmol) and 0.50 M Intermediate 111-7 in DMlF QJOO fiL^ 0.10 nmiol). 
The solution was abaken on an oibital shaker at room temperatue for 42 h. Water (1.0 niL) 
was added and the mixture was loaded onto a LC-IK SPB cartric^ (0.5 g sorbent) and fise 
2$ cartmlge was eluted widi 2S% methanol/water (3.4 mL) and methanol (4 tnL). The methanol 
fiaotion was ooneeidTated and purified by prq>. HPLC (column: Phenomenex pnmesphece 10 
^ C18-HC llOA, 100x21 .20 mm; mobile phase: melbanolAvater 10 to 100% gradient). The 
products were chaiacterised and analysed by LCMS (column: 50x4.6 cam Prodigy ODSni 
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(5h) column; mobile phase: ace4onitrileA»vt>ter (0.1% funniQ acid) S to 100% gradient over 2 
min, held at 100% acetonitrile for 1 min; flow rale 4 ml/miti; UV detection at 21S nixi; mass 
spec: 150-900 Da Jull scan APCI-^ centzozd data). 

5 The following prodiicte were made by the above meOiod, with Ihe siaitinjg material 

listed in Table 4 and gave the test results indicated in Table 5: 



TABLE 4 



Example 


fntemiediiite £ 


IntermediRte f: 


87 


Ncplifliaten-l-^-iiielliaool 


1754 


88 


(3^4-Dime&Gxy*idbenyI)^nied]anol 


1754 


89 


Naphihaicn-2-yl-inetbaiiDl 


17S2 


90 


lDdan-2-oI 


1765 


91 


(3,4-DichlD]t>-phenyl>-mefhaiiDl 


1754 


92 


(4-Metlioxy-pheayl>ineaiai]ol 


1748 


93 


(4«Chlotio-|iheDyt)«met]iaaol 


1761 


94 


(2-FLuoTO-pIienyi>'mettkanol 


1752 


95 


(2-ChlODo-pheny1)->iii6thanol 


1764 


96 


(4-Nitio-phaiyi>TOcthanol 


1761 


97 


o-Tclyl-methMiol 


1757 


98 


(4-terf-ButyI-phenyI>inetfadnoI 


1766 


99 


(3-Nitro-phettj4)-metlMiiol 


1769 


100 


(2-Methoxy-pheny]>methanol 


1766 


101 


(4-Tri£luoioznethy]-phei]yl)-me1Iiamd 


1763 


102 


(3-E(hoxyphenyI)-ni6dianol 


1767 


103 


3 -Hydroxymcthyl-benzenitiile 


1769 


104 


(2ADichl<m-plNaaiyl)-me1hanc4 


1768 


105 


m^Tolyl-methanol 


1757 


106 


(3-FheDOxy-phenid)-methaiiol 


1766 


107 


(3-Trifluoromethyl-phenyl)-inethanol 


1770 
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108 


p-Tolyl-methaaol 


1759 


109 


(2,3-Dichlofo-pheay^meUianol 


1758 


110 


Quinoltn-<>-yi-ineifli3nt»l 


1761 



TABLES 



JLXSinipiB 
No 




AIM 


PoHtv 

% 


Ret 
time 
(min) 


IC50 
(nm) 


IC50 
(mn) 


87 


{(S>Z-(1 H-Iildol-3->d)-l -mcthyl-l- 
[(l-P3aidin-2-yl-cycIohexylmefliyO' 
carl)amoyl]-efhyl}-carbamic acid 
naphthalen- 1 -ylm&thyl ester 


574.73 


100 


1.67 


239 


lA 


88 


{(S)-2-(lH-lndol-3^ylM-ractliyH- 
[( 1 -pyridin-2-'yl-cy&lohexylmcthyI)- 
carbamoyl]«^tfay]}-carbamic acid 

ester 


584,72 


95 


1.41 


1758 


lA. 


89 


((S)-2-(lH-li«IoI-3-yl>l-incUiyM- 
[(l-pyridin-2-yl-cyclohexylinefhyl)- 
cacbamoyl]-e(byl}-caibiimic acid 

nartfithsilen-^-.vlTnet'hvl ester 

km§Jmm lUfU will Jr jr AUI-wiU jr 1 sskul 


574,73 


100 


1.67 


1001 




90 


{(S>-2-OH-liidol-3-34)-l-methyl-l- 
[(l-pyTidiEi-2-yl-cyclohcxylnictltyl)- 
carbamoyl]-eth)l)-c«ibamic acid 
iiidan-2-yi ester 


550,71 


91 


1.59 


955 




91 


{(S)-2-(lH.Indol-3'yl)-l-^meaiyl-l- 
[(l-pyridin-2-yl-cyclohexylmcthyl)- 
carbamoyll-efhylj-GafbaDiio acdd 
3,4-dichlcm-bGnz^ ester 


593,56 


93 


1.73 


202 


lA 


92 


<(S>2-<lH-]ndol-3-yi)-l-niefhyl-l- 
[(l-pyridin-2-yl-oycloh«5^1methyl)- 
caib3inoy1]^tbyl}-caibaxiiic acid 4- 
mcthoxy-bem^l Mter 


554,70 


93 


1.49 


1610 


lA 


93 


{(S>2-(lH-Ihdol-3^yl)-l-ni«thyI -1- 
[(l-pyridin-2-yl^yclohexyiitietbyl)- 
carban]oyl]-ethyl}-caibaxidc acid 4- 
chloTO-benzyl ester 


559,11 


98 


1.62 


681 


lA. 



5 
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94 


{(S)-2-(lH-Iiidol-3-yI)-l-methyl-l- 
[(1-pyridin-2-yI-cyelohexylmedkyl)- 
cabamo)d]-e!thy])-K»ibanuc acid 2- 
iduoxo-benzyl ester 




91 


1.52 


923 


lA. 


95 


{(S)-2-<lH-lDdol-3-yl>.l-methyl-l- 
\(\ -DVridin-2^'vl-cvck^ieKvlm£thvIV 
caibamo^]-ethyl}-carbMtiic acid 2^ 
chloro-benzyl ester 


559.11 


89 


1.62 


624 


lA. 


96 


{(S>2-(lB-Indol-3-yl>l-methyM- 
rf 1 -i>vridin-2-vl-c'vclQhexvliii€thvlV 
caibamoyl]-ethyl)-eaibamic acid 4- 
nitro-benzyl ester 


569.67 


97 


1.51 


41 


463 


97 


{(S)-2-(IH-liMlDl.3-yl>l-mc1hyl-l- 
r( 1 -ovridin-2-vl-<5Vclo!hexYliiicthvlV 
carbamoyl]-cfliyl]-carbamic acid 2- 
methyl-benzyl ester 


538,70 


94 


11.60 


751 


lA. 


98 


{(S>2-{lH-Iadol-3-yl)-l-inethyH- 
t( I vri din-2-vl-cvclohcxvJiiiethvlV 
carbaxnoyl]-ettiyl}-caf)M(mic acid 4- 
text-butyl-^Tcnzyl ester 


580.78 


100 


1.86 


1986 




99 


{(S)-2-(lH-Indol-3-yl)-I-inelhyH- 
[(I -pyridiii-2-yi-cycIohexylinediyI)- 
carbfliBovll*efii'vf}-caibBEitic acid 3- 
nttro-benzyl ester 


569.67 


97 


1.51 


17 


612 


100 


{(S>2-(lH-Indal-3-yl)-l-nicfh^I- 
[(1 -pyrid)ii-2-^-cyelohexy}inef)QrI). 
caibainoyl]-ediyl}-catbaiuic acid 2- 
methOXy^benzyl esstei 


554.70 


96 


1.52 


818 




101 


{(S)-2-(lH-Iiidol-3-yI)-I-mcfliyM- 
((1 -pyridiiL-2-^-cycl(^»cy]inethyO- 
caibanioyl>ethyl}-cait>amic acid 4- 
trifhiocometl^l-benzyl ester 


592,67 


97 


1.7 


1102 


lA. 


102 


{(S)-2-(lH-Indol-3-yl)-l-iiictliyl-l- 
[(1 -pyridin^2'}l-eydohexylm^yi)- 
carb9mayl]-eq]iyl).eaibamic acid 3- 
ethoxy-benzyl ester 


568,72 


89 


L.60 


1065 


lA 


103 


((S>-2-(aH-Indol-3-yl)-l-methyl-l- 
C(l-pyridinn2-^-cyclohegQrlmethyl)- 
carbamioyl]-ethyl}-caibaiiuc acid 3- 
cyano4>enzyl ester 


549.68 


99 


1.43 


85 


lA 
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[(l^yTidin-2-yl-cyclohexylincfliyi)- 
caibamoylj^^ylj-xaibamlc acid 
2,4-dicfalQio-benzyl ester 






1 78 




TA 


105 


{(S>2-<lH-lhdoU3-yl>-i-TOethyl-l- 
[(1 -pTridin-Z-yl-cyclohexj^mediyl)- 

i?AThnniovll-ct}ivH-cail)9mic acid 

znethyl-beiizyl ester 


538,70 


96 


1.59 


841 


lA 


106 


{(S>-2-(lH-liKlol-3-yl)-l-inetiiyH- 
[(l-pyridin-2-yl-cyclohcxylmcfiiyl)- 

i*%sirrl^ftni(*kvlT«cifi'vl'i*<^arhAmiG Rdlo. 

phcuoxy-bcnzyl ester 


616,77 


96 


1. 78 


1350 


lA 


107 


{(S>2-(lH-Iiiiiol-3-yl)-l-ineftiyI-l- 

[(l-pyridiii-2-yI-cyclDhexylincdiyO- 
carhamnvll^ethvl^-caifaaniic acJci 3- 

tiiilijarometfayl-benzyl ester 




96 


1,67 


1S2 


lA 


108 


{(S)-2-(lH-Indol-3-yD-l-niethyl-l^ 
[(1 -]>yridm-2.yI-cyclohexylmethyl>- 
caibaiiioyl)-clfayl}-cait>ajnic acid 4- 
methyl-benzyl ester 


538.70 


97 


1.60 


1084 


lA 


109 


((S>2-(lH-lndol-3-yJ)-Kmethj^vi. 
[(1 -pyii<lin-2-yI-cycloho(xylmcfliyl)- 
C3ibanioyI]-etfayl}-c:a[bainic add 
2,3^chloiO'bens5yl ester 


593,56 


94 


1.73 


152 


lA 


110 


{(S>2-(lH.lndot-3-y})-l-methyl.l. 
[(l-pyridin-2-yl-cyclohexylmethyl)« 
caibainayl]-etfayl}--carbamic acid 
quinoli2H6-y1nielfa>i ester 


575,72 


97 


1.22 


171 


lA 



Exauiples 111-168 

5 iV-termlltaL Bulfonamide derivatives of Intermediate 111-7 



IntBrmecflnte 111*7 




Scheme 10 



Examples 111-168 
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Jn scheme 10, R3 represents the rest of the intBimediate £. These intcnnediates g are 
listed in table 6. 

To sulfonyl chloride £ (0.14 inmor) was add«d 0,143 M Intmneaiatc 111-7 in DMF 
5 (700 fiL» 0.10 mrnol) followed by 300 \xL of a soliition containing a mixture of 
diisopropylethylamine (0,667 M in DMF» 0.20 mwjol) and 4-dimethylamiiiopyridrne (0,033 
M in 1>MF, O.0 1 mmol). The reaction mixture was shaken m an orhita] shaker at 70*C for 16 
h. The crude reaction mixture was loaded onto a 5 g silica cartridge and the cartridge was 
eluted with ethyl acetate in heptane (30 to 100% gradient), Kemovdl of th& solvent und^ 

10 reduced pcessore gave the auUbnamides (Enmples 111-168). The purity of the sulfonamide 
was checked by LCMS. Thow samples that were less than 95% pure ware fiuther purified by 
piep HFLC (column: YMC-Pad: ODS-AM, 5pm, 150x20 mm; mtftnk phase: aoetDnitcile / 
water 40 to 100% gradienf). The products were characteriaed and analysed by LCMS 
(column: 150x4.6 mm Prodigy GQDSS (3^) cokuni^ mobile phase: acetonitrilc (0.0SS% TFA) 

15 / water (0.1% TFA) 20 to 100% gradient over 7 nun, held at 100% acetonitnle (0.085% TFA) 
for 1 min; flow rate L5 mLAnin; detection: diode array 200-300 nm; mass ^ec: 150-900 Da 
full scan APCI+ ceotroi d data) (see Table 7). 

The following examples weie made by the above mefhod, with Ifae starting material 
20 listed in Table 6 and gave tiic test results indicalied in Table 7: 



TABLE 6 



Example 


iBtermediateg 


111 


Phenyl-metfaanesulionjl dlloride 


112 


4-Mefhyl-b^iz^esolfon;^ chloride 


113 


2-Ch]on>-besizene8uIfiemyl chloride 


114 


2-inuaTo-b6fizen6salfonyl dtiloride 


115 


KaphdlalGllc-l-^sulfi>nyl chloride 


116 


4-Chloro*bGazenfisnlfonyL chloride 


117 


5-Dimethylamino^naphtlialene-l-sulfonyl chloride 


118 


Nfvhlbal«&-2-5olfDnyl chloride 
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119 


Ttdopheii6-2'«ulfanyl chloride 


120 


Quinoline-S-sulfonyl chloride 


121 


3-Nitro-benzeiie5ulfbnyl chloride 


122 


4-Fluoro-bet«ed.esulfonyl chloride 


123 


4"Nitro-b6nz6Resulfbnyl cbloiide 


-124 


3-Tiijnucirom6thyl4>6nz6ikeBuli^yl cUoiide 


125 


3r4-Dicfaloro-ben2$iie«ilfi>n^ chloiide 


126 


3-FluorD-benzenesi]]fonyl chloride 


127 


4-Trif]uoroincihyl-1)cnzenesti]fanyl chloride 


12& 


S-ChlO(rD-thiophraie-2-£ulfO](^l cMotido 


129 


2-Tnfhioram6fiiyl^benzenesul&)!Dyi chloride 


130 


3-C3ilom-benze3iesulfonyl chloride 


131 


3-Mediyi-beiizeiMsiilfonyl chloride 


132 


3^I>fanellioxy-beiizeii68iiIfimyl chloride 


133 


4-CyanD-bcnzme8alfbiiyld3load6 


134 


2-Cyatio-ben2eneBulji3iiyl ^Icnide 


135 


5-dhloto- 1 ^ -dimethyl- 1 fl'-pyrazole-4-sidfonyi dUodde 


136 


3,5-Oimediyl-4SOxa2ole-4-fiulfim^ clil<^dc 


137 


Beiizo[l,2,5]thiadiazoIe-4-5uUbnyl chloride 


138 


1 -Methyl- l//-iinjdazole-4-8i!lfonyl chloride 


139 


Beii2o[l^,S]oxadiazole-4-suiroiiyl chloride 


140 


3-Cliloiosulfi)iiyl-lluophaie-2-cari>ox^c add mettiyl 
ester 


141 


S-l6oxazol-3-y}-thiopheiie-2-«ulfiMiyi cMxride 


142 


(2-Nitn>^lieiiy]>meflunesu]fonyl dtdoride 


143 


B-Cyano-benzenesiid&nyl cMorido 


144 


i^I^methyi-U9'-imldazole-4^fotiyl chloride 


145 


3-Metiioxy^cnzenesulfon)4 chloride 


146 


8-Nitzx>-naphfhalesie-l-5ulfimyl chloride 


147 


2-CHon>-5-iiitzD-beazencsul&!ii)4 cbloride 


148 


2y4^6-Tiichloro-lM]zraesu]fonyl chloride 


149 


4-Chloio-2-iiitro-baazcEicsulfoiiyL chloride 


150 


S-Benzene9u1fon34-thlcphene-2-salfoii cUozide 


ISl 


4-Tri£luoTDmethDxy-benziencsulfbnyl chloride 
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1 o 


D -ML)Wnyi"j6-piiciioxy"DcnzCTjcsu luuyi vm i w^i vks 


1 <1 




IM" 


^^1^ « 9 1 ^ E«a ■ V fV^v^V Vl ^^l<%^ 

i5ipneikyi-<^-suiionyi cnionac 


1 £C 

155 


Z-tJjilorDSiiiiOQyi'DciizoiD aciQ mcuiyi esier 




3-uiioro-^Xii]oro-Denzeii05auDiiyi cnioncie 


■157 


Z,5-Dicnloio-thiopa6ne-3-suifonyi cnlonac 


tS8 


3-CUoro-4-mcthyl-bezizeii«sulio!nyi CnlOnw 


159 


Z-MCTnoxy-^-iiicinyi-uCiizencsiu™ cmoiiflc 


160 


&*lr yndin'^-yi'tiuopiicnD-jft-siiixcKiyi otionue 


lol 


5-BiDmo*(H;iuOtCHpy)ridm€^9-5iii^^ cnionoc 


1 ^"9 
1 




163 


4-Mea)anesulfonyl-benzeiiesulfimyl chlodde 


164 


4-terr-Buiyi-l)eDz»e8iilfQiiyl chlnide 


165 


2»4-Didfloxo-5-]TOthyl-bei]zenesulfi>n^ cUoiide 


166 


CMoro-trifluoromcthyl-bciizcw^fbnyl dilcuide 


167 


bKlio-triflTior<m^>^beazaae5ulfon^ chloride 


168 


4-Birtyl-ben2$ii9siilfonyl chlondc 



TABLET 



Exanq)le 
No 


Frodoct 


MH* 


rarity 
% 


LCMS 
Ret 
time 
(jnin) 


BSl 
IC50 
(mn) 


BBZ 
IC50 
(nm) 


111 


<S>3-(lH-Indol-3-yl>-2-methyl-2- 
phai)f1me1faaiiesutfonylainiiHi-N-(l - 
pyridin-2*yl-cyoloh6a^bneli^yD- 
IXTDpionamidc 


544,72 


100 


4.64 


186 


lA 


112 


<S>3-(lH-Iiidol-3-yl>2.m6thyI-N> 
(1 -f)yridin*2-ylMCyc:Iohex}4metbyl)-2- 
(toluKie-4-siilfixiylaniiiio)- 
propionamido 


544.72 


100 


4.74 


557 


lA 


113 


(S>2-(2-Chloro- 

ben2enesu]fbnylammo)-3-{lH-indol- 
3-yI)-2-methyl«N«{l opyiidiiirS-ji-^ 
cycl&hexylmefliyl>-iinH>ionamide 


565,14 


100 


4.71 


257 


lA 
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1 14 


benzcncsulfonylainiiio>3-( 1 H«indo)- 

3-yl>-2-methyl-N-(Up>ridin-2-yl- 

Cyclohe9cylniethyl>propionamide 






A S4 






115 


{S)-3-(lH-Indol-3-yI)-2-methyl-2- 
(na|>hfhalene-l -sulfi>nylaiiiino>M-<l - 
pyridin-2-yl-cyidohexyl3»efliyl>- 
propionaznide 


580,76 


99 


4.98 


185 


1576 


lie 


{S)-2-(4-Chlofo- 

beiizefLe&ulib!nyIan3inD)-3^1 H-inidoI- 
3-yl)-2-niethyl-N-<l-pyiidm-2-yl- 

A« iw»1 ^stn A V vi3m>i .art \tj1^ i I-r S yl a 

cycionm ysin€^nyi>-prppiondiiiiae 


565,14 


97 


4.89 


373 


4386 


117 


<^>-2<S-I>nnediylamiii0- 

ii^dillidQixe^l-wlfCn^ylamit^ 

<lH-mdol-3*yO-2-inethyl-N-(l- 

ptopionamidc 


623,82 


100 


4.39 


1302 


lA. 


118 


<S)-3-(lH-Iiidol-3-yl)-2.mctfayl-2- 
(iiapfat3ialciie^2-sii]fimy]anm^ 
pyncun'Z'yi^cycjQEisxjwncuiyi/" 
pfOpioDamide 


580.76 


100 


5.01 


322 


lA 


119 


(S)-3-(lH-Iiidot3-yl).2-mediyl-N. 
(l-pyridm-2-yl-c3rclohexylmeftyl>-2- 
luUQpiiene'-.^>5uii0uy iainino 
propionamide 


536.72 


99 


439 


232 


la 


120 


(S)-3-(lH-Indo].3-yI)-2-mcthyl-N- 
(l-pyfidm-2-yi-cyclohcxylmcthyl)-2- 
^qiiuioiiiip-o-suiioiiyi n i ■ m lOy- 
Pfopionaznide 


581.74 


99 


4.53 


lOB 


lA 


121 


(S)-3-<lHT£idoI-3-yl)-2-methyI-2-(3- 
iutfo-beiizene5Ulfi>iQ4ditiitio)-N-^l- 
DViidin-2— iHt-cvcloheic^inetliVn- 
propionamide 


575,69 


99 


4.S8 


208 


1960 


122 


<S>2-(4-FIuoro- 

benzenesulfi»iylaziiizio)-3-(lH-indo1-' 

3-yl)-2-methyl-N-(l-pytidio^2-yI- 

cyc1ohexylmefhyl)-propioaaiziide 


S48.68 


100 


4.60 


560 


4165 


123 


(S).3^1H--fii4>1.3.yl).2.mcthyl-2-(4- 
]Ut2<>*bei:izenesuIfonylariunD>N-(l - 
pyndin-2-yl-cyclohmyIinelhyl)- 
propionamide 


575.69 


9K 


4.65 


515 


lA 
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124 


(S)-3-(lH-Indol-3-yl)-2-methyl-N- 
(1 -pyiidin-2-yr-cycJcihe3tylinclhyl)-2- 
(3-triiluorotnethyP 
benzenesulfonylamino)- 
Dcopioimniide 


599.58 


100 


5.03 


440 


2246 


125 


{S)-2-(3,4-Dicidon>- 
benzenesTilfi>pylanuno)-3-( IH-mdol- 
3-yJ)-2-meth3d-N-(l-pyridiit-2-yl- 
cycloihKyliiiethyO-proinDiiaiiiide 


599,58 


99 


5.47 


216 


lA. 


126 


benzenesulfiMiylainino)-3 -(1 H-iiidol- 

3-yl)-2-inediyI-N-<l-pyridiii-2-yl- 

cvctolMXvlitteifhvlV-iiioDioiifliiiide 


548.68 


100 


4.65 


407 


2761 


127 


(S>-3-(lH-Jhdol-3-yl>2-m«thyl-N- 

(l-pyridm-2-yl-cycloh9;QrljDnijetfx^ 

(4-tiiilaozoinelh^- 

benzencsulfbnylamino)- 

propionamide 


598,69 


95 


5.31 


553 


lA. 


128 


(S>2-<5-Chlaro-fliiQphcai6*2- 
sulfany]amiito>3-{lH-indol-3'*yl>-2- 
m©thyl*N-(I-pyridiii-2-yl- 
cyclohexylmeOiyO-'propiozuaiiidQ 


571,17 


99 


4.94 


404 


lA 


129 


(S>3-(lH-lndol-3-yl>2-nietiiyl-H- 

{l-pyrWin-2-yl-cyclolieKylniettiyl>2- 

<2-4ri&ioTomethyl- 

benzenesulfonylaimiio)- 

irropipnaniide 


598,69 


99 


5.11 


i34 


- 


130 


(S)-2-(3-ChlorQ- 

bezizenc5ulflcmyIamino>3-(lH-indol- 

3-yI)-2-niethyl-N-(l-pyridin-2-yl- 

cyclohex^etfLyD-pxomonunidd 


565.14 


99 


5.QS 


331 


2687 


131 


(S^3-(lH-Ittdo^3-)^>2-4MlClhyl-N- 
( l-pyridm-2-yl-cycloliexylme*hyl)-2- 

propionamide 


544,72 


99 


4.93 


393 


1019 


132 


(S>-2-<3,4-Dimeihoxy- 
benjwneTOl<anylaniiiio)-3KlH-iii^ 
3-yl>2-methyl-N-(l-pyridiii-2-yl* 
cyclohcxylmcthyl^prDpionaEnide 


590,75 


9i 


4.50 


608 


lA 


133 


(S).2-(4^Cyano- 

bcnzcne8ulfonylamiiio)-3-( IH-indoI- 

3-yI)'2*niethyl-N-(l-pyridi2*-2-yK 

CYClohexylincdiyl>pn>i>ionamid© 


555.70 


99 




766 


lA 
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134 


(S)-2-(2-Cyano- 

htmrcncisiilf on vl amino V3*^ IH^indfll- 

3-yl)-2-methyl-N-<l-pyridin-2-yl- 

C7clohexylni6fliyl>-prc>pioziamide 


555,70 


97 


4.62 


408 


lA. 


135 


(S)-2-(5-Clilcro-l,3-diinethyl-lH- 
pyrazoIe-4»&u1&iiiylainmo)*3-(l H- 
liiflOio-yi^z-iiieiiiyi-iv-\ i ^ ynciin-x* 
yl-cycloheKylTnefli54>propionflinide 


S83.I6 


98 


4.38 


12S2 


lA 


136 


(S)-2-(3pS-Dimethyl-isoxazole^ 
5ulfi)nylaniiii0)-3-<lH-indol-3-yl>2- 
metxiyi-rl-^^ i -pynuiii-z-yi- 
cyclobexylmethyl>pTt>pioiiaiiLide 


549.70 


96 


4.54 


515 


lA 


137 


(S>-2-(Benzo[l ^,S]thiadiazol&4- 
sulfbnylaminD>-3-(lH-indol-3-y])-2- 
m£tnyl-N-Ci -pyriain-jZ-yi- 
cyc1ob^c)^tetieth:)4>i9^ 


588.76 


97 


4.67 


256 


XA 


13S 


(S>-HlH-Ihdal-3-yl)-2-methyJ.2-<U 
meth>1-lH-iiiiidazole-4- 

^i1'fnTi'v1flrminn^7sf<A/ 1 ^nvridin— 2.— vl- 

cycldhexylmefhyD-propionamide 


534.69 


100 


3.60 


3667 


lA 


139 


(S>2-(BenzQ[l ^,5]oxadiazole-4- 
su1fanyl»inino)-3-(lH-iiidol-3-^)-2- 
methvi-N-/ 1 -ti vrrfTftiJ^ - vl« 
cycloh«ylmetfayt)-Ptopionainide 


572,69 


100 


4.70 


507 


lA 


140 


3-{(S>-2-<lH-Indol-3-yl)-l -meOiyi-l- 
[(I -pyTidin-2-yl-cyclohcxylm0fhyi)- 
cail] amo'WI-edivlsiil&movl)-' 
tbH7pIieiVB-2K»al3ox^ic acid meth^ 
ester 


594,76 


100 


4.79 


167 


lA 


141 


(S>3-<lH-Iiidol-3-yl>-2-<S-imxazDl- 
3 ■»vI"thioDhaiG"2^sii]lQiivlaiiiixio)-2- 
m^yl-N-( 1 -pyridiii-2-^- 
cyclohexyIineihyl>-pn>pionainide 


603,77 


98 


4.60 


534 


lA 


142 


(S)-3-(lH-Iildol-3-yl)-2-roBliiyl-2-(2- 
mtro-phCTylmethanesiilfbn^Biiiiiio)- 
N-(l-pycidin-2-yl- 
cycl<dieixylmediyl>propionaniidB 


589,72 


100 


4.6S 


430 


lA 


143 


(S>2-<3-Cyano- 

baizaiesulfbn^ammo)-3-<lH-iDdol- 

3-yI>-2-metfayl-N-<l-pyridiit-2-yl- 

c^Iahexylnietfayl>>pTopLanBimde 


555.70 


99 


4.55 


460 


lA 


144 


(S)-2-(l ^-DiTnethy1-lH-iniHlazole-4^ 
GulfooyIaiiuno)-3-(lH-ind t-3-yI)-2- 
mediyl-N-( l-pyriditt-2-yl< 
cyclohexybnedu4>i>Topioiiamid.e 


548,71 


96 


3.55 


2482 


lA 
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145 


(S)-3-(lH-IndQl-3-yl)-2-(3-iiiethoxi^ 
benzenKiilfbiiylaiiaiiio)-2-inethyl-N- 

(\ •nvrldin-^-vL^vclnlicwItnettivD-' 

prapiojiamide 


560.72 


99 


4.75 


295 


3686 


146 


(S)-3-(lH-IhdoW-yI>-2-niethyl^2<&- 
mtio*^iiaphthalene- I-«iiIfon^ami^ 
N-(l-pyridin'-2-yl- 
cvclohexylineUiyiy-propionaifride 


625.75 


99 


4.89 


177 


lA 


147 


(S)-2-p-Cnloro-5-iiitro- 
bc]izencsulfonyIanu]30)-3-(lH^iiidol- 
3-y:0-2-mfithyl-N-(l-pyiiditi-2-yl- 
cyDlQhexyimelliyl)-propioDazmde 


ol0*14 


96 


5.00 


374 


la 


148 


(S)-3-(l H-Indol'3-ylj-2-methyL-N-- 
(1 -pyricIin*2-)1'K;yc]ohexylmel}xyl>-2- 
(2/^,6-lrichlcini- 
benzenesulfonylamiiiD)- 
piopionamide 


634,03 


100 


5.45 


215 


la 


149 


(S)'2-(4-Cailoro-2-nitro- 

bciizaie8iiirQnyIammo)-3-(l^~^<'^ 
3-yI)-2-methyl-N-<l-pyridiD.-2-j<- 

cycLOuBxyxiiJciiiyi /-pr opK/naii uas 


610.14 


100 


5.13 


513 


lA 


150 


(S)-2-(5-Benzenesulibnyl-flnDphene- 
2-«ulfoaylaminD)-3-(lH-iiidol-3-yl)- 
2*me4hyI-N-( 1 -pyridin-2-y]- 
cyclohexylme(hyl)-pn>pionamide 


676,88 


too 


5.03 


297 


lA 


151 


J-J-l I ri*iDQo Jo-yy-z-infiinyi-w • 
0 -pyridm-2-yl*cyclohexylme(hy])-2- 
(4-triiluoromclihaxy- 
beiizenesidfoDyla!iuyDo)-piopiQii 
amide 




OQ 








IXc 


^o/-J^ ixi-inaoi-^-yi^A-'Hivinyi^A"\^" 
methyI-2-phenoxy- 
ben2enesalfonylammD}-N-( I - 
pyridiii-2-yI-cyc1olicaiylmed2yL>- 
nroDionaniide 




07 

y r 




/D 


lA 


153 


(S)-3-(lH-Iiidol-3-yl)-2-incth>l-K- 

(l-pyri<lm-2-yl-cyclohexylraethyl)-2- 

(2-p-tolyloxy- 

berizme5iilfbiiylaEiiiii0> 

propionamide 


636JB2 


97 


5.79 


90 




154 


(S)-2-<Biphenyi-2-^iilfonylamino)-3- 
(lH-iiidol-3-yI)-2-meffliyl-N-<l- 
pyridin-2-yI-cycIohex)diiu^yl)- 
piapionamide 


606.79 


97 


5.52 


166 


lA 
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155 


2- {(S>2-(IH-Indol-3-yJ)-l -methyl-1- 

carbaaioyl]--ethylsul&moyl)-'betizoic 
acid mcid}^ ester. 


538,73 


99 


4.84 


242 


TA 


156 


(S>-2-(3-Chloro-4-fluoro- 

W VJi ' ^i-Vl i IWAVAJkjrAWilM I \ wSf^mf \^^^ AUWVA 

cyclohex:ylmethyl>-i>ix>pionainidc 


583,13 


95 


5.12 


284 


1216 


157 


(S}-2^2,5-DicliIora-tfaiophene-3- 

niettiyl'N-(l-pyridin-2-^- 
cyclohcxylmothyl)-pTOpioaaiitide 


605.61 


99 


5.23 


214 


lA 


158 


(S)-2-<3-CWoro-4'methyl- 

3-y])-2-inethyl-N-(l-^>Tidin-2-yl- 
cyclc^iexylnietti^propioiianxide 


579,17 


97 


5.28 


299 


3939 


159 


(S>-3-(lH-Indol^-yl>-2-(2-medioxy- 

^^metli v1-bBii7 enesulFonv] dmiiiO\-2- 

metfayl-N-<l-pyridm-2->4-- 
cyclohexylnMthyl>propionaiiiid^ 


574,75 


96 


4.92 


445 


LA. 


160 


(S>-3-(lH-Iiidol-3-yl>2-inethyl-N- 
(^1 -nviidiii-2-vl-c vclobex vliiiethvl^2« 
(S-pyiidjii-2-yl-thiopliBn6-2- 
s\ilfimyiamiiio>i7rcvpionamide 


613,S1 


100 


4.79 


344 


lA 


1«1 


8ulf<mylaimno>3-(iH-mdolJ-yl>-2- 

incth)d-N-(l-pyridiii-2-yl- 

cyClohexy1me1hyL>THX>pionaimde 


645.02 


95 


5.09 


187 


lA 




beTix^esuIfbiiy1a2trino)-3*^1 H-indol- 
3-vlV2-methYl-N-<' 1 -"Dwidin-Z-vl- 
c;ye1ohcxyliiiedii4)-i>ropionaiiiide 


620,69 


100 


4.97 


475 


lA 


163 


(S)-3-(lH-Iiidol-3-y])-2K4- 
medianesullbnyl- 

l>aizenesu1fonyIaiiiino)-2'in^yI-N- 

(l-pyridm-2^yl-cycl<Aaatylrnefhyl> 

propionamide 


608,78 


9S 


4.20 


L043 


lA 


164 


(S)-2-(4-tert-Biityl- 
bcazi<miC£ii]fonylamfai(>)-3-(lH*'itidol* 
3-yl)-2-inediyl-N-( i -pyridin-2-yl- 
cyclohexj^etliyQhpropionBmide 


586,80 


96 


5.65 


406 


lA 


165 


<S)-2-<2,4-DichIoio-5-inetli34- 
brazenesulfbny1aninio)-3-(1H-indol- 
3-yl>2-metii34-N-( l-pyrtdin-2-yl- 
cycloliO;cylinelliyl)-pTopiDnai]iide 


613,61 


97 


5.64 


172 


lA 
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166 


(5)-2-(Chlon>-trifluoiomed^ 
benzenesulfonylaiiiino)-3-(IH-indoI- 
3-yl)-2-metliyl-N-(l-pyridiii-2-yl- 
cycloheKylmethyD^opionamfde 


633,14 


100 


SJ3 


627 


lA 


167 


{S)-3-(lH-lndoN3-yl)-2^neaiyl-2- 

(nitrci-tiifhioromethyl- 

bcnzaiesulfonjlamiDo)-K-Cl- 

piyridin-2-'y1-c3n}Io]iac;^etbyQ- 

Dixmioiuiinide 


643,69 


100 


5.34 


758 


1A 


168 


(S>2-<4-Bntyl- 

beiiz9iii9suironylamiiiQ>-3-(lH-nidol- 
3-yl)-2-methyl-N-(l -pyridin-2-yI- 
cyGlohex3imeth^]hpiopkHiaiiiide 




96 


5.84 


492 


lA 
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Thd present invention addiUonaDy cDmprisee the comblnatfon of a bombesin 
receptor antagonist for the treatment of maie sexuai dysfunction as outlined 
s herein (more particularly male erectile dysfunction) and female sexual dysfunction 
(as outlined heran) wKh one or more of the foliowing auxiliary active agente. The 
combination provides a treatment for erectile dysfunctions of organic, neurogenic 
end/or psychogenic origin as well as hypoactive sexual desire disorders, sexual 
arousal disorderSp anorgasmic and sexual pain disorders 
10 Thus a further aspect of the invention provides a pharmaceutical combination 
(forsimuftaneousj separate or sequential administration) of a bombesin receptor 
antagonist according to the Invention and : 

1) one or more naturally occurring or synthetic prostaglandins or esters 
thereof. Suitable prostaglandins for use herein Include compounds such as 

15 alprostadil, prostaglandin Eiprostaglandin Eo. 13, 14- dihydroprosta glandin 
El, prostaglandin E^, eprostinol, natural synthetic and semi^synthetlc 
prostaglandins and dsrh/atlves thereof including those described in WO- 
00033825 and^or US 6,037,346 Issued on 14th March 2000 all incorporated 
herein by refiBrance, PGEo, PGE-f, PQAi. PGBi, PGFt a, 1 ©-hydroxy PGAi, 

20 19-hydrDxy - PGBi. PGE2, PGB2, 19-hydroxy-PGAa, 1G-hydrDxy-PGB2, 

PGEsa, carboprodt tromethamine dinoprostp tronnethamine, dinoprostone, lipo 
prost, gemeprost. metenoprost sulprostunep tiaprost and moxisylate; and/or 



2) one or more a - adrenergic receptor antagonist compounds also hmown as a - 
25 adrenoceptors or a-receptors or a-biocker^. Suitable compounds for use 
herein include; the a-adrene/gic receptor blockerss as described in PCT 
application WOd9/30697 published on 14th June 1998, tha disclosures of 
which relating to a-adrsnergic receptors are Incorporated herain by reference 
and include, selective o&i-adrenooeptororad-adrenooepftor blod^ers and non- 
30 selective adrenoceptor blockers, suitabi ai-adrenoceptor blockers Include: 
phentolamlnei phentoiamlne mesyiat . tnazodone, affu^osin, indoramin, 
naftopldn, tamsutosin, dapiprazole, phenoxyb nzamin . Mazoxan, faraxan. 
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yohimbine, nauwolfa alkaloids, Recordat1 15/2739, SNAP 1069. SNAP 5089, 
RSI 7053, SL 89.0591, doxazosin, terazosin, abanoqull and prazosin; or 
blocker blockers from US 6|037,34e [14th March 2000] dlbenamlne, 
tolazollne. irimazosin and dlbenamlne; a^drenerglc receptors as described bi 
5 US' patents: 4.1 88.390; 4,026,894: 3,51 1 ,836; 4.31 5.007; 3.527.761 ; 

3,997,666; 2,503.059; 4,703,063; 3,381 .009; 4,252,721 and 2,599.000 each 
of which is incorporated herein by reference; ocz-Adrenocepior blockers 
include: clonidine, papaverine, papaverine hydrochloride, opiionaliy In the 
presence of a cariotonic agent such as pirxamlne: and/or 

10 

3) one or more NO^onor (NO-agonist) compounds. Suitable NO<lonor 
compounds Ibr use herein include organic nitrates, such as mono- di or tri- 
nitrates or organic nitrate esters Including glyceryl brinftrate (also known as 

IS nitroglycQrin), isosorblde S-mononitrcite, isosorbide dinibate, pentaerythritoi 
teb^nftrate. erythrityl tetranitrate, sodium nltroprussMe (SNP). 
S-morpholinosydnonlmine moisidomine. S-nitroso- N-acetyi penlclliianrune (SNAP) 
S-nitnoso-N-giutathione (8NO-GLU). IM-hydro^ - L-arginlne, amylnltrate, 
iinsidomine, linsidomine chlorohydrate, (SiN-1 ) S-nitroso - IM-^stelner diazenium 

30 dk)lates,(NONOated)« 1,&i3entanedbittrate, L-arginene. ginseng, zizphi fmctus, 
molsklomfne. Re - 2047, nitrosylated maxisylyte derivatives such as NiV1l-678-1 1 
and NiMi-937 as described in published PCT appiteaUon WO 0012075 ; and/or 

4) one or more potassium channel openers or modulators. Suitable potassium 
25 channel openers/moduiatore Ibr use herein include nlcorandll, cromokalim. 

ievcromakaiimi lemakallm, pinacldii, cHamxide. minoxidn, charybdotoxin, 
glyburldOp 4-iaminl pyridine, BaCl2 ; and/or 

5) one or more dopaminergic agents, preferably apomorphine or a selective D2, 
30 D3 or 02/D5agonl8t such as. pramlpexole and ropirlnol (as claimed In WO 

0023056).PNUe6666 (as dalmad In WO-0040226); and/or 
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6) one or more vasodHator agents. Suitable vasodilatDrag ntsfbruseh rein 
include nfmodephe, p!nacidil, cydandelatei isoxsuprine, chloroprumazine, 
halo perldol, Rec 15/2739, trazodone, and/or 

S 7} one or more thrDmboiraneA2 agonisfs; and/or 

8) one or more CNS active agents: and/or 

9} one or more ergot alkoloids; Suitable ergot alkaloids are described In US 
10 patent 6,037»346 Issued on 14th March 2000 and Include aceterganriine, 

brazergoline. bromerguride, clanergolme. delongotrOe, disulergine, eigonovlne 
maleate* ergofamine tartratep etisulerglne, lergotnle. lyserglde, mesulergine, 
metergollne, metergotamine* nicergoline. pergollde, propiserglde, 
proterguride, terguride; and/or 

15 

10) one or more compounds which modulate the action of natruretic factors in 
particular atrial naturetic fector (also known as atrial naturetic peptide), B type 
and C type naiuretic factors such as inhibitors or neutral endopeptidase: 
and/or 

20 

11) one or more compounds which Inhibit angiotensin-oonvertlng enzyme such 88 
enapril, and combined inhibitors of angiotensin-converting enzyme and neutral 
endopeptidase such as omapatrilat; and/or 

25 12)one or more angiotensin receptor antagonists such as iosartan; and/or 

13) one or more substrates for NO^ynthase, such as L-arginine; and/or 

14) one or more calcium channel blockers such as amiodiplne; and/or 

30 

1 5) one or more antagonists of endothelin receptors and inhibitors or ndothelin- 
converting en2yme; and/or 
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16) one or more cholestaxol lowering agents such as statins (e^. atorvastatin/ 
Lipltor- trade mark) and fibrates; and/or 

17) one or more anUpiatelet and aniithrDmbotfc agents, e.g. iPA. uPA, warfarin, 

5 hirudin and other thrombin Inhibitors, heparin, thromboplastin activating factor 
Inhibitors; and/or 

18) one or more Insulin sensitising agents such as rezulin and hypoglycaemic 
agents such as glipizide: and/or 

10 

19) LHDOPA or carbidopa: and/or 

20) one or more acetylcholinesterase inhibitors such as donezipit; and/or 

IS 21 )one or more steroidal or non-steroidal anti-inflammatory agents; and/or 

22} one or more estrogen receptor modulators and/or estrogen agonists and/or 
estrogen antagonists, preferably raloxifene or lasofoxifenep (-)-ds-6-phenyl-5- 
[4-(2-pyrrolidin- 1 -yl-ethaxy)-phenyl]-5,6.7,8-tetrahydronaphthal©ne-2-ol and 
20 pharmaceutically acceptabie salts thereof (compound A t>eIow) the 
preparation of which is detailed In WO B6/21656, 
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Compound A 

5 



one or more of G PDE Inhibitor . more parficxilariy a PDE 2. 3. 4, 5, 7 or 8 
10 inhibitor, preferably PDE2 or PDE5 Inhibitor and most preferably a PDE5 inhibitor 
(see hereinafter), eaid Inhibitors preferably having an IC50 against the respective 
enzyme of Jess ttian lOOnM: Bnd/dr 

23} one or more of an NPY (neuropeptide Y) Inhibitor, more particularly NPYI or 
15 NPY5 Inhibitor, preferably NPY1 inhibHor ; and/or one or more of a NEP 
Inhibitor prefsrabiy having an IC50 for NEP of less than SOOnti/l. morB 
preferably less than lOOnM; and/or 

24) one or more of vasoactive intestinal protein (VIP), VIP mimetic, VIP anaicsgue, 
20 more partlculariy mediated by one or more of the VIP receistor subtypes 

VPACiyPAC or PACAP (pHuitory adenylate cydase activating peptid on 
or mors of a VIP receptor agonist or a ViP analogue (eg Ro-12&-1553} or a 
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VIP fragment one or more of a a-adrenoceptor antagonist wKh VIP 
comblnaflon (eg Invloorp. Aviptadll^ andyor 

25) one or more of a melanocortin receptor agonist or modulator or melanocortln 
5 ehancer, such as meranotan II, PT-14» PT-141 or compounds claimed In WO- 

09964002^ WO-00074679, Wa«9955679. WO-001 05401 . WO^0058361 . 
WO-001 14879, WO4)01 131 12. WO-0g9543S8 and/br 

26) one or more of a serotonin receptor agonist, antagonist or modulafor, more 
10 particularly agonists, antagonists or modulators for 5HT1 A (Including VML 

670), 5HT2A, 5HT2C, 5HT3 and/or 5HT6 receptors, including tliose descrbed 
In WO-09g02169, WO-00002E50 and/or WO-0002B9gd; andJor 

27) one or more Of a testosterone replacement agent (inc 

15 dehydroandrostendione), testostemone (T ostrelle), dlhydratestosterone or a 
testosterone Implant; and/or 

28) one or more of estrogen, estrogen and medroxyprogesterone or 
medroxyprogesterone acetate (MPA) (I.e. as a combination), or estrogen and 
methyl testosterone hormone replacement therapy agent (e.g. IHRT especially 

20 Premarfn, Cenestin, Oestrofeminai. Equin, Estrace, Estrofem, Eileste Solo, 
Estring* Eastraderm TTS, Eastraderm Matrix, Dermestril, Premphasep 
Preempro. Prempak, Premique, Estratsst. Estratest HS, Tibolone); and /or 

29) one or more of a moduiafor of transporters for noradnsnalinep dopamine 
25 and/or serotonin, such as bupropion, GW-32D659 

30) one or more of a purinerglo receptor agonist and/or modulator; and/or 

31 ) one or more of a neurokinin (NK) receptor antagonist, including those 
30 described in WO-089S4008; and/or 

32) one or more of an opioid receptor agonist, antagonist or modulator, 
pref rably agonists Ibr the ORL-1 receptor and/or; 
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33) one or more of an agonist or modufatorfor oxytocInA^asopresdlh receptors, 
preferably a selective oxytocin agonist or modulator and/on 

34) one or more modulatore of cannabinoid receptors. 

5 

Aijxillan/ Agent PDE5 InhlbftornrPPgS^ : 
PDEB Inhibrtors 

10 

Suitable PDESPs for use In the pharmaceutical oombinatilons according to the 
present Invention are the cGMPPDESrs hereinafter detafled. Particularly 
preferred for use herein are potent and selective cGMP PDESPs. 

15 Suitat>le cGMP PDE5 inhibitors for the use according to the present invention 
include: 

the pyrazolo [4.3-d]pyrlmidin-7-ones disclosed In EP-A-0463756; the pyrazolo 
[4,3-d]pyrimidIn-7-ones disclosed in EP-A-0526004; the pyrazolo [4,3-d]pyrjmidin. 
20 7-ones disclosed in published international patent application WO 93/06104; the 
Isomeric pyrazolo [3,4-d]pyrlmldln-4-ones disclosed in published International 
patent application WO 93/07148; the qujnazoirn-4-ones disclosed in published 
Infematfonal patent application WO 93/1 209S; the pyrldo [3.2-d]pyrim[drn-4-ones 
disdosed In published international patent application WO 94/05661 ; Itie purin-6- 
25 ones disdosed in published international patent application WO 94/00453; the 
pyrazolo [4,3-d]pyrfmIdln-7-ones disclosed In published intemationa] patent 
application WO 98/49166; the pyrazolo [4,3-d]pyrirtiIdin-7-one8 disclosed in 
published international patent application WO 99/54333; the pyrazolo [4,3- 
d]pyrimidin-4-ones dlsciosed In EP-A-0995751; the pyrazolo I4,3-d]pyrimldin-7- 
30 ones disdosed in published tntemattonal patent application WO 0Q/2474S; the 
pyrazolo [4,3-cllpyrimidln-4-ones disdosed in EP-A-0996750; the compounds 
disclosed in published International application WOg5/19978; th compounds 
disdosed In publish d tnternational application WO 99/24433 and the compounds 
disclosed in published tntemational application WO 93/07124. 
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It Is to be understood that the oontents of the above pubDshed patent 
applications, and In particular the general formulae and exemplified compounds 
therein are incorporated herein In their entir^ by reference thereto. 

5 

Preferred type V phosphodiesterase InhlbHors for the use according to the 
present Invention Include: 

5-[2-ethoxy-5-(4-mefhy!-1 -piperazlny1sulphony1)phenyl]-1 -me1hyl-3-n-propyl-1 .6- 
1 0 dihydro-7iH-pyrQzoIo[4,3-dOpyrimidin-7-one (sildenafil ) also l<nown as 1 -[t3-(6,7- 

dihydro-1-methyl-7-oxo-3-pit>pyl-1H-pyrazoIo[4.3-d]pyr1midIn-5-yl)-4- 
ethoxyphenyqsuiphonyiI-4-methyipiperazine (see £P-A-0463756>; 

5-(2-ethoxy-5-morpholinoacetylphenyl)-1'-melhyi-3'n-prt>pyl-1 ,6-dlhydro-7H- 
is pynazDlo[4.3-d]pyrimldIn-7-ond (see EP-nA-0526004); 

3-ethyl-5-[5-(4-ethylpiperazin-1-yi8Ulphonyi)-2-n-propo;Qrphenyl]-2-<pyridIn-2- 
y|)methyl-2,6-dihydro-7H-pyrazok>[4,3-d]pyrimldin-7-one (eee WOG8/49166); 

20 3-e1hyl-S-[S-(4-eihylpiperazin-1 -yisu(phonyi)-2-(2-mefhoxyethoxy)pyrid in-3-yl}-2- 
(pyridin-2-yl)nnethy|-2,6-dlhydrD-7H-pyrazolo(4>3-d]pyrimidln-7-one (see 
W099/54333 ); 

(+)-3-ethyi-5-^4-ethylpiperazln-1 -ylsulphonyl)-2-(2-methO)Qr-1 (R)- 
25 methylBthoxy)pyridin-3-yl]-2-methyf-^,6-dihydro-7H-pyrazolo[4,3-d]pyrimldin-7- 
one, also known as 3-ethyi^5-[4-ethylpiperaz]n-1-y]sulphonyr|-2-([(1R]-Z- 
metho)^-1 -methylethylloxy)pyrid]n-3-yl)-2-methyl-2.6-dihydro-7H-pyraafolo[4.8-d] 
pyilmidin-7-one (eee W099/54333}; 

30 S-I2-«*hoxy-5-(4-ethyIpiper^n-1-ylsulphonyl)pyridin-3"yI]-3-ethyl-2-C2- 

m tboxy©thy!]-2,6-dihydrD-7H-pyrazolo[4,3-dlpyrimidin-7-on . also known as 1- 
{6-ethoxy-^[3-^yl-6,7-dlhyclrD'<2-(2-methQxy0thyl)-7-oxo^l-I>pyFazoIo[4,3- 
d|]pyrimidin-5-yl]-3-pyrldylsuiphonyO'4-ethyipiperazlne (see WO 01^711 3, 
Escample 8): 
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5- [2-/^Butoxy^5-(4-ethylplperazln-1 -yl&ulphonyl)pyrid!n-3-yl]-3-ethyk2-(1 - 
methylpIperid]n^-yJ)-2,6-dhydrD-7H-pyrazolo[43-d]pyrirTddb^ (sae WO 
01/27113. Example 15); 

s 

6- [2-EthO)^-5-(4-eihylplperazin-1-yl6ulphonyl)pyfidii>^yl]-3-0^^^ 
dihydro-7H-pyrazDlo[4.3-dlpyiimldln-7-one (see WO 01/271 13, Example 66); 

5-(5^ce1y1-2-propo:xy-3-pyrid}n>d>3-e1hyl-2^1-isoprop^-azetldl^ 
10 7/^pyrazolo[4,3-d]pyrimidln-7-one (seeWO 01/271 12, Example 124); 

5-(5-Acetyl-24HJtoxy^-pyrldlriyl)-3*«thyK2-(1-ethy^ 
pyrazolo[4p3-dOpyrimidin-7-one (see WO 01/27112, Example 132); 

IS (6R. 1 2aR>-2,3 ,6,7, 1 2,1 2a-hexahydro-2'methyI'6-(3i4-m9thylenediDxyphenyl) - 
pyrd2ino|2'ir:6,1]pyrido[3,4-b]Indole-1,4-dione (IC-351), i,e. the compound of 
examples 78 and 95 of published International applfcatlQn W095/19976, as woll 
as the compound of examples 1. 3, 7 and 8; 

20 2-[2-ethoxy-5-(4-eth^-pfperazfn-1 -yI-1 -sulphonyl)-phenyl]-5-methyl-7-propy]-3H- 
(midazo[5|1-f][1^-4]trIazin-4K>na (vardenafil) also known as 1-[[3-(3,4-dihydro-5- 
metfiyl-4-<>xo-7-propynmidazo[5J-fl-^s-triazin-2-y|)-4-elho^ 
ethylpiperazlne, I.e. the compound of examples 20» 19. 337 and 336 of published 
International application W099/24433; and 

the compound of example 11 of published Intemational application WO93/07124 
(EISAI); and 

compounds 3 and 14 from Rotella D J. Med. Chem., 2000. 43. 1257. 

30 

Stni other type cGMP PDE5 inhibrtors useful In conjunction with th present 
invention lndude:4-bromo-5-(pyrldylmethylamlno)-6-[3-(4-chioroph nyl)-propoxyh 
3(2H)pyridazinone; 1-[4-[(1,3-benzodloxoi-5- ylmethyl)amionQ]-6-chloro-2- 
qulnozolinyQ-4-plperidlne^rboxylic acid, monosodlum salt: (-4-}-c[$-5,6a,7,9p9,9a- 

l:0Q0il^y^i::23{;i^A 
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hexahydro-2-[4-(trifluoromethyl)-phenylrTiethyl-5-methyl-cyclop nt- 
4,5]iTnidazio[2p1<b]purin^(3H)one: furazlociilin; d&-2-hexyl-5"methyl- 
3.4«5,6a»7,6,9,0a- octahydrocydopent[4.5Hm]dazo[2.1-b]purin-4-one; 3-aoetyl-1< 
(2-chlorobenzyl>2-propylindole-&- carbox>4atB; 3-acetyl-1-(2-chlorobenzyl)-'2- 
5 propylindole-6-carboxylate: 4-brorm>*<3-pyridylrtiethylamino)-6-(3-(4- 

chlorophenyl} prDpo^)-3- (2H)pyridazinanB: l-m8thyl-S(5-morpholinoacety(-2-n-* 
prDpoxyphenyl)-3-rH>ropyl-1 .6-dIhydro- 7H-pyra^lo(4»3-d]pyrimidin-7-one; I44- 
[(1 .3^benzodioxol-6-ylmethy|)arnino]-6-chlorD-2- qulnazollnyl]-4- 
piperidinecarfooxyirc acid, monosodlum salt; Ph^rmaprojects No. 4516 (Glaxo 
10 Welloome); Pharmaprcjects No. 6051 (Bayer); Pharmaprojects No. 6064 (Kyowa 
Hakko; sea WO 96/26040); PharmaprDjeds No. 5068 (Schering Plough); GF- 
196960 (Glaxo Wellcome); E-8010 and E-4010 (Eteai): Bay-38-3045 & 38-9456 
(Bayer) and Sch-51 866. 

IS The suEtabllKy of any particular cGMP PD£5 inhibitor can be readily determined 
by avaluatlon of its potency and selectivity using itierature methods followed by 
evaluation of its ioxicltyp absorption, metabolism, pharmacokinetics, etc in 
accordance with standard pharmaoeufical practice. 

20 Preferably p the cGMP PDE5 Inhibitors have an IC50 at less than 100 nanomolar. 
rTK>re preferably, at toss than 50 nanomolar, more preferably sfill at iess than 10 
nanomolar. 

IC50 values for the cGMP PDE5 Inhibrtors may bo detarmined using the PDE5 
25 assay in the Test Methods Section hereinafter. 

Preferably the cGMP PDE5 Inhibitors used In the pharmaceutical combinations 
according to the present Invention are selective for the PDE5 enzyme. Preferably 
they are selective over PDE3, more preferably over PDE3 and PDE4. Preferably, 
30 the cGMP PDE5 inhibitors of the invention have a selectivity ratio greater than 
1 00 more preferably great r than 300, over PDE3 and m re pref rably over 
PDE3 and PDE4. 
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Selectivity ratios may readily be detemnined by the Gkilled person. IC50 valu s for 
the PDE3 and PDE4 enzyme may be determined using established itterature 
methodology, see S A Bailard etal. Journal of Urology, 1998, vol. 159. paged 
2164*2171 and as detailed herein after. 



10 



Auxifl^rY Agent ; NgP fnhlbftpf fl;NEP) 

NEP EC3.4.24.11, also known as enkephalinase or nepiflysln. Is a zlnc^ 
20 dependent neutral endopepUdase. This enzyme is Involved in the breakdown of 
several trfoactlve oltgopeptides, cleaving peptide bonds on the amino side of 
hydrophobic amino ecld residues (Reviewed In Turner et al.p 1997). The key 
neuronally released bioactive agents or neunspeptides metabolised tiy NEP 
Include natriuretic peptkles such as atrial natriuretic peptides (ANP) as well as 
25 braEn natriuretic peptkle and C-type natriuretic peptide, bombesin* bradykinin, 

calcitonin gene-related peptide, endothelins, enkephalins, neurotensin, sul>8tBnoe 
P and vasoactive intestinal peptide. Some of these peptides have potent 
vaaodilatory and neurohormone functions, diuretic and nairiuretic activity or 
mediate behaviour effects. 

30 

Background teachings on NEP have been presented by Victor A. iVIcKusick et al 
on htlp://www3.ncbLnim.nlh.gov/Omim/searchomini.htm- Th following 
infbnmation concerning NEP has been extracted from that source. 
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"Common acut lymphocytiG leukemia antig n Is an Important oell surface 



15 



20 



marker in Uie dlagnoste of human acute lymphocytic leukemia (ALL). It is 
present on leukemic cells of pre-D phenotype, which represent 85% of 
cases of ALL. CALLA Is not restricted to leukemic cells, however, and Is 
found on a variety of normal tissues. CALLA Is a glycoprotein that is 
partlculariy abundant In kidney, where It la present on the brush border of 
proximal tubules and on glomerular epithelium. Letarte et al. (1988) dor^d 
a cDNA coding for CALLA and showed that the amino add sequence 
deduced from the cDMA sequence fs Mentlcal to ttiat of human membrene- 
assoclated neutral endopepUdase (NEP; EC 3«4.24.1 1 ). also known as 
enkephalinase. NEP cleaves peptides at the amino side of hydrophobte 
residues and mactivates several peptide hormones Including glucagon, 
enkephalins, substance P, neurotensin, oxytocin, Euid bradyMnln. By cDNA 
transfectlon analysis. Shipp et al. (1989) Confirmed that CALLA is a 
funcflonal neutral endopeptldase of the type that has previously been 
called enkephalinase. Barker st al. (1969) demonstrated that the CALU^ 
gene, which encodes a 100-kD t^s 11 transmembrane glycoprotein, exists 
in a Single copy of greater than 45 kb which is not rearranged in 
mailgnandes expressing ceil surface CALI-A. The gene v/as located to 
human chromosome 3 by study of somatic oell hybrids and in situ 
hybrldi^tion reglonairzed the location to 3q21«q27. Tran-Paterson et al. 
(1989) also assigned the gene to chromosome 3 by Southern blot analysis 
of DMA from humarwodent somafio cell hybrids. D'Adamio et ai. (1989) 
demonstrated that the CALLA gene spans more than 80 kb and is 
composed of 24 exons." 

^ for NEPi^B for use aa aiixili^ agents in. cximbinatinn with bombeam zccqitor 
nets according to the present invention are: 
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f2SW2^^1.<rf5-Ethvi-1.3.4-th1adlazoI-2wnamlnc>ycarbonYl>cy clQDentvl>- 
mothynDQiitenoic acid 




Tha titto product from stage c] below (824nie) was fiJilher purified by HPLC 
using an AD column and using hexane:/so-propanol:ti1fluoroacetlc acid 
<85:1$:0.2} as elutant to give (2ll)-2-[(1-([(5*ethyM^,44h[acllasol-2- 
yl)amino]carbonyl}cyclopentyl) msthyHpentanole acid ae a white loam. 

10 400mg, 99.9% SO, NMR (CDCis, 400MH2) 6: 0.90 (t, 3H). 1.39 (m, 9H), 1.60- 
1.80 (m, 9H). 2.19 (m, 1 H}. 2.30 (m, 1H), 2.44 (m, 1H). 2.80 (m, 1H). 2.98 (q. 
2H)> 12.10-12.30 (bs. 1H). LFIMS : m/z 338 OMH-), [cx]d " -9.0« (e = 0.1, 
methanol), and (25}-2-[(1-{[(5-etiiyl-1,3/44hiadiazol<2- 
y])amlno]carbonyOcyclopantyl)-methyl]pentanoIe add as a white foam, 

15 386mg. 99% ee, NMR (CDCIa, 400MHz) 5: 0.90 (t, 3H), 1 .38 (m. 6H>, 1.S0- 
1.79 (m, 9H), 2.19 (m, 1H), 2.30 (m, 1H). 2>«4 (m. 1H). 2.60 (m. 1H), 2.98 (q, 
2H), 12.10-12.27 (bs. 1H); LRMS: m/z 338 (AAH-); and [ajo « +3.8° {c = 0.1, 
methanol) 



20 Preparatton of StarHna Matartafs 

a) 1-r2--(te/<-ButoxvcarbonviM-Dentyn-cvclQDentene carboxvtic add 
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A mixture of 1-I2-(te/ti3utoxycarbonyl)^pentenyq^cyclopentarie carboxylrc 
add (EP 274234) (23g, 81 .5mmo1) and 10% paHadium on charcoal (2g) bi 
dry elhanol C2Q0ml) was hydrogenated et 30psl and room temperature for 
5 18 hours. The reaction mixture was filtered through ArboceKS, and the 

filtrate evaporated under reduced pressure to give a yellow oil, The crude 
product was purified by column chronnatx^raphy on silica gei. using ethyl 
aoetate:pdntane (40:60) as the eluant. Id provide the desired product as a 
dear oil, 21g, 91%; NMR (CDaa. 0.88 (t. 3H), 1,22-1.58 (m. 15H), 1.64 
10 (m, 4H), 1 .78 (dd, 1 H). 2.00-2.18 (m, 3H), 2.24 (m, 1 H); LRMS : mfe 283 

(M-H)- 

b) tert-Butvl 2-rM-irf5^vr-1.3.4-thladlaaal-2^vi )aminQlcarbonvly- 
cvdoDentvnmethvnpentanoate. 



15 




1-(3-Dimethylam|nopropyl)-3-ethylcarbod]imIde hydrochloride (0.21mmol)p 
l-hydroxybenzotrfazole hydrate (0.2mniol), N-methylnnorpholInD 
(0.31 mmol) and 2-am[no-&-ethyl-1 ,3,4-thiadlazole (O^mmol) were added 
to a solution of the product from stage a) above (150mg, 0.53mmol) in 

20 N^N-dimethylformamide {3ml}, and the reaction stirr^ at BO^C for 18 

hours. The cooled solution was dilirted with ethyl acetate (90ml}. washed 
with water (3x26ml), and brine (2Smi), then dried (MgSOd) and evaporated 
under reduc d pressure. The crude product was purified by 
chromatography on silica gel. using 9thyl acetaterpentane (30:70) as the 

25 eluant to afford the tEUe compound. 92%: Nl^R (CDCk, 300MHz) 5: 0.82 
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(t, 3H). 1.20-1.80 (m, 22HX 1.84 (m, 1H). 2.20 (m, 4H). 3.04 (q, 2H). 8.10 
(b8, 1H); LRMS : nVz 396.2 (MH*). 

c) 2-^n-fff5-ethvl-1.3.4-thladlggol-2-v^^ml^o^cartlon^HtevdoD«nfa/l^ 
methyflDflntanolc add. 



Trinuoroacetic add (Sml) was added to a solution of the tifle product from 
stage b) above (0.31 mmd) In dichloromethana (6ml). and the solufian 
stirred at room temperafura for 4 hours. The reaction mixture was 
ooncentratod under reduced pressure and the residue azeotropad with 
toluene and dichloiomethane to affoid the tltfe compound as a dear oD, 
81%. NMR (CDCIa, 400MHz} 8: 0.92 (t 3H), 1.35 (t. 3H), 1.25-1.80 (m, 
11H). 2.20-2.50 (m. 4H). 2.95 (q. 2H). 12.10 (bs. 1H); LRIMS : mfz. 339.8 
(MH^; Anal. Found: C. 56.46; H, 7.46; N, 12.36. CiqHzsNsOsS requires C. 
56.62; H. 7.44; N, 12.37%. 



Details on a suitable assay system for Identifying and/or studying an l:NEP are 
presented In the harainaflter In the section entitled NEP Assay. 

Further examples of NEP InhlbitorB are disdosed and discussed In the following 
review artidea: 

Pathol. Bloi.,46(3}, 1998. 191. 
Current Phami. Design. 2(6). 1996, 443. 
Biochem. Soc. Trans.. 21(3). 1993, 678. 
Handboolc Exp. Pharmacol.. 104/1, 1993. 547. 
TIPS, 11. 1990.245. 
Phannacoi. Rev.. 45(1), 1993. 87. 
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Curr. Opin. Inves. Drugs, 2(1 1 ), 1993, 11 75. 
Antihypertens. Dru^. (1997). 1 13. 
Chemtrads. (1997). 10(11). 804. 
Zinc Metalloproteaees Health Dis. (1986). 105. 
5 (^[diovasc. Drug R^v.. (1996). 14(2). 166. 
Gen. Pharmacol.. (1996). 27(4). 581. 
Cardiovasc. Drug Rav.. (1 994). 12(4). 271 . 
Clin. Exp. PhanmacoL Physiol., (1995), 22(1), 63. 
(;ardk)va8C Dnjg Rev., (1991), 9(3), 285. 
10 Exp. Opin. Ther. Patents (1 996). 6(1 1 ), 1 147. 

Yet, further examples of NEPTs are disclosed in the folhMving documents: 

EP-509442A 

U&.192436 

US-4g29641 

EP-59d444B 

US-884664 

EF*-64462QA 

US-79a684 

J. Med. Cham. 1993. 3821. 
ClfCLilalion 1993. M(4). 1. 
EP-1 36883 
JP-861 36554 
US-4722810 

Cunr. Pharm. Des^n, 1996, 2, 443, 
EP-640594 

J. Msd. Chem. 1993. 36(1). 87. 

EP-73B711-A 

JP-270967 

CAS #115406-23-0 

DE-1 951 0566 

DE-1 9638020 
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EP-830863 

JP-g8101S65 

EP-733642 

WOg614293 

JP-08245609 

JP-d6245609 

WO9416808 

JP0509294S 

WO-9309101 

WO-91 09840 

EP-6ig73B 

EP-«g007D 

J. Med. Chem. (1 993), 36, 2420. 
JP-fi51 57459 

Bioorg. Med. Chem. Letts., 1996, 6(1), 65. 

Further l:NEP8 are disposed In the followfrtg documents: 

EP-A-0274234 
JP-881 65353 

BkK^m.Biophys.Res. Corrm.,1989, ^SA, 68 

EP-629627-A 

US-7797B 

PerepecL Med. Chem. (1993). 45. 
EP-358398-B 

5 

Further examples of hNEPs are eeleoted from the following structures: 



Compound 


Structura 


Mode of Action 






RafBrencBfi 
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FXII 


Me 


I:NEP 

EP-509442A 
□9^929641 






]:NEP 

(also an ACE inhibitor) 
EP-599444B 


FXIV 




l:NEP 

EP-64462QA 
US-796684 
J. Med. Chem. 


FXV 




1:NEP 

(also an ACE inhibitor) 
Mtxanpril 
v^ircuiacion 
1993, M(4). 1. 


FXVI 


O 


CNEP 
EP-13ee83 

<J~~OEf lOuOwt 

US^722810 


FXVII 


i 


l:NEP 

Retrothlorphan 
Curr. Phamn. Design, 
1996, 2. 443. 


FXVlll 




CNEP 

(also an ACE Inhibitor) 
EP-«40584 


FXIX 




l:NEP 

J. Med, Chem. 
1993. 36(1). 87. 
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FXX 


^^^^^"^ 
/ 


l:NEP 

(also an ACE inhibitor) 
EP-73871 1-A 
JP-270957 


FXXI 


A 9 


l:NEP 

CAS# 

115406-23-0 


FXXII 




V 


l:NEP 

/ale A Art Pf^C mhihifnr\ 

DE-19510566 
DE-ig638020 
EP-8S0863 


FXXIII 




l:NEP 

(also an ECE inhlbHor) 
EP-733642 


FXXIV 


OH f 




l:NEP 

WOg6/14293 


FXXV 






l:N^P 

JP-08245609 
JP-9e245609 


FXXVI 




i:NEP 

WO941590e 


l=XXN/ll 




l:NEP 

JP06092948 
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l;NEP 

WO-d30910i 






WO-9109B40 


FXXXt 




EP-519738 
EP-«90070 


>XXXII 




l:NEP 

(also an ACE inhibitor) 
J. Med. Chem. (1993). 
36 2420 


FXXXIII 




l:NEP 

JP-951 57459 
Bioorg. Med. Chem. 
Letts.. 1996, 6(1 X 65. 
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PHONBi 0KB3 C26Z11 • FAX: OlggJ 622997 
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Preferred additional l:NEPs are selected from the following structures: 



Conipound 


Structure 


JMode csf Action 








FV 




l:NEP 

EP-A0274234 
(Example 300) 


rVI 




I:NEP 

EP.A-0274234 
(Example 379) 


FVII 


OH 


l:NEP 

Candoxatrllat 
EP-274234 
JP-d81 65353 
BIochem.Bk)ph^.Res. 
Comm., 1989. 164. 58 


FVIH 




l:NEP 

Omapatrilat 

(also an Inhibitor of 

ACE) 

EP-0e29m7iA 
US-77978 


FIX 


H,N' '^^fO 

OH 


l:N^P 

Sampatrflat 

(also an Inhibitor of 

ACE) 

Perspect Med. Chem. 
(1993), 45. 
EP-0358398-B 
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FX 


HO * 
^ OH 


i:NEP 

Phosphoramldon 
(wuch te CDmmercialfy 
available) 


FXI 




l:NEP 
Thiorphan 

(which is commdrciaDy 
available) 
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More prefeiTed additional l:NEP& ana selected from the following structures: 




2001 04/20 MON" 16:47 FAI 
23/04 '01 09: 2e FAX 



^-^ UK PATENT OFFICE 



@1005/049 




2001 04/23 MON 16:47 FAX -♦-•^-^ UK PATENT OFFICE 
23/04 '01 09:26 FAX 



@] 006/049 



F66 












(10) 





Test Assays: Auxiliary CompQunda 



5 NEP ENZYME ASSAY 

THE PREPARATION AND ASSAY OF SOLUBLE (NEP) NEUTRAL 
ENDOPEPTIDASE FROM CANINE, RAT. RABBIT AND HUMAN KIDNEY 
CORTEX. 

10 

Soluble NEP Is obtained from the Iddney cortex and acUyity is assayed by 
measuring the rate of deavage of fiie NEP substrate Abz-DnAi^-Arg-Leu-EDDnp 
to generate Its fiuorescent product Abz-D-Arg-Arg . 

15 

EXPERtMgrOTAL PROCgPURFr. 

1. MATERUL3 

AJI water Is double de ionised. 

20 

1.1 Tissues 

Huntan Kidney HAM (Pennsylvania. U.SJV.) 

Rat Kidney 
Rabbit Kidney 
25 Canine Kidney 

1.2 Homoganisatian medium 
lOOmM Mannttol and 20mM Tris @ pH 7. 1 
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2.42g Tris (Fisher T/P630/60) Is diluted m 1 litre of water and the pH adjueted to 
7.1 using 6M IHCI at room temperature. To this 16.22g Mannitol (Sfgma M-g546) 
Is added. 

5 1.3 Tris buffer (NEP buffidr). 

50ml of 50mM Tris pH 7.4 (Sigma T2663) l8 diluted in 950mi of water. 

1 .4 Substrate {Ab2>D-Arg-Aiig-Leu-EDDnp} 

Made to order from SNPE. and Is stored as a powder at — 20"C. A 2mM stodc is 
10 made by gentiy re-suspending the substrate in Tiis buffer, this should not be 
vortexed or sonicated. 600^1 allquots of the 2nM siocit are stored at -20 for up to 
one month. (Medeiros. IM.A.S., Franca. M.S.F. st al.. (19d7), Brazilian Journal of 
Medical and Biological Research. 30. 1157-1 162). 

1 .5 Total product 

Samples cxinespondlng to 1 00% substrate to product conversion are Included on 
the plate to enabie the % substrate turnover to be detemrined. The total product 
is generated by Incubating 1ml of 2mM substrate with 20^1 of enzyme stodc for 
24 hours at 37*C. 

1.6 Stop solution. 

A 300mM stock of Phosphoramldon (Sigma R73d5) Is made up In NEP tMJffer and 
stored In 60pi allquots at -20. 

25 1.7 Dimethyl sulphoxide (DMSO). 

1 .8 IWIagneslum Chloride -MgCla.eHaO (Fisher M0600/53). 

1 .9 Black 96 well flat bottom assay plates (Costar 391 5). 

1.10 Topseal A (Packarel 6005195). 

1.11 Centrifuge tubes 

30 

2. SPECIFIC EQUIPTIMEI4T 

2.1 Sorvall RC-5B centrifug (S834 GSA rotor, prs-cooled to 4 C). 

2.2 Braun minlprim r mber. 

2.3 Beckman C8-6R centrtflige. 



IS 



20 
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2A Fluostar galaxy, 
2.5 Wesbart 1589 shaking incubator. 

3. METHODS 
5 3.1 TISSUE PREPARATION 

3.2 Dog, rati rabbit and human NEP Is obtained ftom the kidney cortex; using 
a method adapted from Booth, A.©. & Kenny. A. J. (1974) Blocham, J. 142, 575- 
581. 

3.3 Frozen kidneys are ailowed to thaw at room temperature and the cortex 19 
10 dissected away from the meddUa. 

3.4 The cortex Is finely chopped and homogenised in approximately 10 
volumes of homogenlaaiton buffer (1 .2) using a Braun minlprimer (2.2). 

3.5 Magnesium chtorlde (1 .6) (20.3mg/gm tissue) is added to the homogenate 
and stirred in an ice-water bath for 16 minutes. 

15 3.6 The liomogenate is centrrfuged at I.SOOg (3,820rpm) for 12 minutes In a 
Beckman centrifuge (2.3) before removing the supernatant to a fresh centrifuge 
tube and discarding the peliet 

3.7 The supematant is centrifuged at ISpOOOg (12,1 OOrpm) for 12 minutes in a 
Sovaii centrifuge (2.1) and the supernatant is discarded. 
20 3.8 The pale pink layer on the top of the remaining peiiet is removed and re- 
suspended In homogenisation bufTer containing magnesium chloride (9mg IVlgCl 
in 5ml buffer per 1g tissue). 

3.9 The suspension to centrifuged at 2.200g (4,630rpm) for 12 nninutes in a 
Beckman centrifuge (2.3) before discarding the pellet* 

25 3.10 The supematant Is centrifuged at 15,000g (12,100rpm) for 12 minutes 
using the Sorvali centrifuge (2.1 ) and tiie supematant is discarded. 
3. 11 The final pellet Is resu&pended in homogenisation buffer containing 
magnesium chloride (0.9mg l\4gCI In 0.5nnl buffer per 1g tissue)^ A homogenous 
suspension Is obtained using a Braun minlprimer (2.2). This is then frozen down 

30 In 100|jl ailquots to be assayed for NEP acth^tty. 

4.0 DETERMINATION OF NEP ACTIVITY 



a008/049 
IS) 030 
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The activity of the previously allquoted NEP is measured by Its ability to deave 
the NEP specfflc peptide substrate. 

4.1 A 4% DMSO/NEP buffer solution is made (4mls DMSO In 96mls NEP 
5 bufTer). 

4.2 Substrate, total product, enzyme, and Phosphoramidon stocks are left on 
ice to thaw. 

4.3 60|JI of 4% DMSO/NEP buffer solution is added to each well. 

4.4 The 2mM substrate stock Is diluted 1:40 to make a SOpM solution. lOOpI of 
IQ SOpM substrate Is added to each well (final conoentraflon 25|jM). 

4.5 50mI of a range of enzyme dilutions Is added to Initiate the reaction (usuaUy 
1:100. 1:200, 1:400. 1:800. 1:1600. and 1:3200 are used). SOpi of NEP buffer Is 
added to t>iank wells. 

4.6 The 2mM total product is diluted 1 :80 to make a 2S\xU solution. 200|jl of 
15 26pM product Is added to the first four wells of a new plate. 

4.7 Rates are Incubated at 37oC In a shaking Incubator for 60 minutes. 

4.8 The SOOpM Phosphoramkfon stock Is dDuted 1:100 to 300nM. The reaction 
is stopped by the eddition of lOOpI 300nlM Phosphoramidon and Inculcated at 
37°C In a shaking incut>alor for 20 minutes before being read on the Ruostar 

20 (ex320/em420). 



5. NEP INHIBITION ASSAYS 

25 5. 1 Substrate, total product, enzyme and Phoshoramidon stocks ara left on Ice 
to thaw. 

5.2 Compound stocks are made up In 100% DMSO and diluted 1;25 in NEP 
buffer to give a 4% DMSO solution. All further dilutions ara carried out in a 4% 
DIASO solution (4mls DMSO In 96ml8 NEP buffer). 
30 5.3 SOtJl of compound In d upllcate Is added to the 96 well plate and SO{jI of 4% 
DMSO/NEP buffer is add d to control and blank wells. 

5.4 The 2mM substrate stock Is diluted 1:40 In NEP buffer to make a SOpilM 
solution C275|j| 2mM substrate to 10,73ml buffer is enough for 1 plate). 

5.5 Th enzyme stock dilut d in NEP buffer (determined from activity checks). 
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5.6 Th 2mM total product stock is diluted 1 :6Q in NEP buffer Id make a 25|jlVI 
solution. 200mI is added to the first four weils of a separate pJate. 

5.7 The 300(jM Phospjioramldon stocic Is diluted 1 :1 OOQ to make a 300nlVI 
stock (11 Ml Phosphoraniidon to 10.99ml NEP buffer. 

5 5.8 To each wen in the 96 well plate the following is added: 

Tat^e Reagents to be added to 96 well plate. 





Compound/ 
DMSO 


Tris 
Buffer 


SutistialB 


NEP 
enzyme 


TotSi 

product 


Samples 


2^1 compound 


eojji 


100pl 


50pi 


None 


Controls 


2pl DMSO 


50^1 


lOOpi 


SOpI 


None 


Blanks 


2|Jl bM^b 


IQOyi 


IOOmI 


None 


None 


Totals 


2|Jl DMSO 


None 


None 


None 


200m1 



10 5.9 The reaction Is Initiated by the addition of the NEP enzyme isefbre 
incubating at 37°C fbr 1 hour In a shaking Incubator. 

5,10 The reaction is stopped with 100|jl SOOnlVI Phosphoramidon and incubated 
at 37^C for 20 minutes In a shaking Incubator before being read on the Fluostar 
(ex320/em420). 

IS 

6. CALCULATIONS 

The activity of the NEP enzyme Is determined In the presence and absence of 
20 compound and expressed as a percentage. 

% Conttnl aetlvi^ (fumoverof enzvmflV 

Mean FU of controls - Mean FU of bianlcs X 10Q 
25 Mean FU of totals an FU of blanks 

%Acth/i^/with1nh^hHor: 
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Mean FU of compound - Me an FU of bfanlc^ X 100 
Mean FU of totals - Mean FU of blanks 

5 AcsBvltv exareaaBd as % of cQntml: 

%AclivitvwlthlnhibllDr X100 
% Control activity 

10 A aigmoiftal dose^Bsponae curve Is fitted to the % actMtles <% of control) vs 
compound OOncenftratlon and ICSO values calculated using LabStats fit-curve In 
Excel. 

ACE ASSAY 

15 TliE PREPARATION AND ASSAY OF SOLUBLE ANGIOTENSIN CONVERTING 
ENZYME (ACE), FROM PORCINE AND HUMAN KIDNEY CORTEX. 

Soluble ACE activity is obtained from the kidney cortex and assayed by 
measuring the late of daavage of the ACE sutislnate Abz-Glywp-nitio-Phe-Pro-OH 
20 to generate ItB fluoreeoent product Abz-dy. 

1. MATERIALS 

AH water is double de ionised. 

1.1 Human Kidney ilAM (Pennsylvania. U.S A.) or UK Human 

Tissue Bank (UK HTB) 

1.2 Porcine kidney ACE Sigma (A2580) 

1 .3 Homogenisation buffer-1 

30 lOOmM Mannitoi and 20mM Tris @ pH 7.1 

2.42g Tris (Rsher T/P630/60) is diluted In 1 ntre of water and the pH adjusted to 
7.1 using 6M HCi at room temperature. To this 18.22g Mannitoi (Sigma M-9546) 
Is added. 

1.4 Homogenisation buffer-2 
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lOOmM Mannltol, 20mM Tris @ pH7.1 and 10mM MgClzGHsO (Fisher M0600/53) 
To 500ml of the homogenlsation buffer 1 (1 .4) 1 .01 7q of MgCb is added. 

1 .5 Tris buffer (ACE buffer), 

50mM Tri8 and 300mM NaQ <Q pH 7.4 
5 50ml of 50mM Tris pH 7.4 (Sigma T2663) and 17.52g NaCI (Fisher S/31 50/60) 
are made up to 1000ml In water. 

1 .6 Substrate (Abz-lW3ly-i)-filtro-Phe-Pio-OH) (Bachem M-1 1 00) 

ACE substrate is stored as a powder at -20°C. A 2mM stock ie made by gently 
re-8U8pendir^ the substrate In ACE buffer, this must not be vortexed or 
10 sonicated. 400^1 allquots of the 2mM stock are stored at -20^C for up Id one 
month. 

1.7 Total product 

Samples conesponding to 100% substrate to product oonveraion are Included on 
the plate to enable the % substrate tumover to be detenmlned (see calculations). 
15 The totaJ product Is generated by Incubating 1 ml of 2mM substrate with 20mI of 
era^me stock for 24 hours at 37%. 

1.8 Slop solution. 

0.5M EDTA (Promega CAS[6081/d2/S|) is diluted 12S0 In ACE buffer to make a 
2mM solutk>n. 
20 1.9 Dimethyl sulphoxide (DM80). 

1.10 Magnesium Chloride -MgCi^.BHaO (Rsher M0600/53). 

1.11 Black 96 well flet bottom assay plates (Costar 3915 or Packard). 

1.12 Topseal A (Packard 600S1 85). 

1.13 Centrifuge tubes 

25 

2. SPECIFIC EQUIPTMENT 



2.1 Sorvall RC-SB centrifuge (SS34 QSA rotor, pre-oooled to 4%). 

2.2 Braun miniprlmer mbcer 

30 2.3 Beckman CS-eR centrtftjge. 

2.4 BMG Ruostar Galaxy. 

2.6 Wesbart 1589 shaking Incubator. 



3. METHODS 
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3.1 TISSUE PREPARATION 

3.3 Human ACE is obtained from the Iddney cortex using a method adapted 
from Booth, A.G. & Kenny. A.J. (1974) Bhchem. J. 142. 575-581. 

5 3.3 Frozen kidneys are allowsd to thaw at room temperature and the cortex Is 
dissected away from the medulla. 

3.4 The cortex is finely chopped and homogenised In appreodmataly 10 
volumes of homogenlsatlon buffieiwi (1.4) udng a Braun miniprimer (2.2). 

3.5 Magnesium chloride (1.11)(20.3mg/gm tissue) is added to the 
10 homogenata and stirred in an ioe-<w»tBr bath for 1 6 minutes. 

3.6 The homogeoate is oentrlfiiged at 1.500g (3,820rpm) for 12 minutes in a 
Beckman centrifuge (2.3) before nenwving the supernatant to a Itnesh centrifuge 
tube and discarding the pellet 

3.7 The supernatant is centrifuged at 1 5,000g (I2.100rpm) for 12 minutes in a 
15 Sovall centrifuge (2.1) and the supernatant is discarded. 

3.8 The pale pink layer on the top of the remaining pellet is removed and re< 
suspended In homogenisatloh buffer-2 (1.5) (Smi buffer per 1g tissue). 

3.9 The suspension Is oenirffuged at 2,200g (4,630ipm) for 12 minutes in a 
Beckman centrflijge before discarding the pellet. 

20 3.10 The supernatant is centrffuged at 15.000g (12.100rpm) for 12 minutes 
using the Sorvall centrifuge and the supernatant is discarded, 
3.1 1 The final pellet is rasuspended in homogenisatlon buffer-2 (0.5ml buffer 
per 1g tissue). A homogenous suspension is obtained using a Braun miniprimer. 
This Is then frozen down in 100|j| aliquots to be assayed for NEP ecti>nty. 

25 

4,0 DETERIMINATION OF ACE ACTIVITY 

The activity of the previously alkquoted ACE Is measured by Its ability to cleave 
the ACE specific peptide substrate. 
30 Porcine ACE (1 .2) is defrosted and resuspended In ACE buffer (1 .6) at O.0O4U/'|jl, 
this is frozen down In SOpI aliquots. 



4.1 A 4% Diy^O/ACE buffer solution is made (4mls OMSO in 96ml5 ACE 
buffer). 
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4.2 Substrate (1 .7), total product (1 .8) and enzyme (1 .1 , 1 .2. 1 .3), are left on 
Ice to thaw. 

4.3 50pl of 4% DMSO/ACE buffer solution Is added to each well 

4.4 The 2mM subatrate stock is diluted 1 :1 00 to make a 20mM solution. 1 0Opl 
5 of 20pM sul>strate is added to each well (final ooncentratjon in the assay 1 0pM). 

4.6 SOpi of a range of enzyme dilutions is added to Initiate the reaction (usualiy 
1:1 00» 1:200, 1:400, 1:800. 1:1600, and 1:3200 are used). 50mI of ACE buffer Is 
added to blank wells. 

4.6 The 2mU total product is diluted 1 :200 to make lO^iM edutton. 200mI 
10 1 0p M product Is added to the firet four wells of a new plate. 

4.7 Plates are Inculcated at 37^0 In a shaking Incubator for SO minutes. 

4.8 The enzyme readton Is stopped by the addUon of lOOpI 2mM EDTA in 
ACE buffer and Incubated at 37% in a shaking Incubator for 20 minutes before 
being read on the BMG Fluostar Galaxy (ex32a/em420). 

IS 

5. ACE INHIBITION ASSAYS 

5.1 Substrate, total product, and enzyme stocks are left on loa to tfiaw. 

5.2 Compound stocks are made up In 100% DMSO and dilutsd 1 25 In ACE 
20 buffer to give a 4% DMSO solution. All further dilutions are carried out In a 4% 

DMSO/ACE buffer solution (4mis DMSO In gBmIs ACE buffer). 

5.3 50pl €lt compoundp in duplicate, is added to the 86 well plate and 50pl of 
4% DMSO/ACE buffer is added to control and blank wells. 

5.4 Steps 5.2 and 5.3 ran be rarried out either by hand or using the Packard 
25 mulUprobe robots 

5.5 The 2mM substrate stock is diluted 1 :100 in ACE bufTer to make a 2GmM 
solution (10|jM final concentration in the assay) (llOpI of 2mM substrate added 
to lO.BQml bufRer is enough for 1 plate). 

5.6 The enzyme stock Is diluted in ACE buffer, as determined from activity 
30 checks (4.0). 

5.7 The 2mM total product stock is diluted 1 200 In ACE buffer to make a 
1 0pM solution. 2a0|ji is added to the first four wells of a separate plate. 

5.8 The 0,5mM EDTA stock Is diluted 1 :250 to make a 2mM Stock (44mI EDTA 
to 10.96ml ACE buffer). 



2001 04/23 MON 16:50 FAX -•-^-^ UK PATENT OFFICE 
23/04 01 09; 31 FAX 



©015/049 
B]037 



5.9 To each weK of the 96 well pJate the Ibliowing reagents are added: 
Table 1: Reagents added to 98 wall plate. 





Compound/ 
DMSO 


THs 
Buffer 


Substrate 


ACE 
enzyme 


Total 
product 


Samples 


2|jl compound 


SQpl 


IOOmI 




None 


Controls 


2mI DMSO 


50|Jl 


lOOpI 


50p| 


None 


-Blanks - 


2MI DMSO . 


-lOOjJl 


lOOgl 


None 


None 


Totals 


2pl DMSO 


None 


None 


None 


200M1 



5.1Q 50mI of the highest concentration of each compound used In the assay la 
added in duplicate to the same 96 well plate aa the totals (5.7). 150pl of ACE 
buffer Is added to determine any compound fluorescence. 

5. 1 1 The reaction is in itiated by the addition of the ACE enzyme before 
10 incubating at ZT*C for 1 hour In a shaking incubator. 

6.12 The reaction is stopped by the addition of lOOpI 2mM EDTA and incubated 
at 37°C for 20 minutes In a shaking incubator. beft>re being read on the BIMG 
Fluostar Galaxy (ex320/enrv420), 

IS 6. CALCULATIONS 

The activify of the ACE enzyme is determined In the prasenoa and absence of 
compound and expressed as a percentage. 

.20 FU B Ruorescence units 

(0 % Control aotlvitv (tumov w of enzvme^: 

i\;lean FU of oonttpls - M ean FU of blanke X100 
25 lyiean FU of totals - Mean FU of blanks 

(ii) %ActlvHvwithinhlbltnr 
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Mean FU of oompound - Mean FU of blanks X100 
Mean FU of totals - Mean FU of blante 

5 (fli) Activity expressed as % of control: 

%ActiYftywlthfnrtl^Bffr xioo 

% Control activfty 

10 OR Moan FU of compound - Mean fU of trianhs X100 

Mean FU of oontrois - Mean FU of blanks 

(iv) % Inhlbltton = 100 - % control 

IS (V) For fluorescent compounds the mean FU of tslanks containing 

compound (5.10) is deducted from the mean FU of compound 
valued used to calculate the % Activity. 

A sigmoidal dose-response curve Is fitted to ttie % activities (% of control) vs 
20 compound concentration and ICso values calculated using LabStats fit-curve in 
Excel. 
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25 PDE5 inhibitor ^ TEST METHODS 

PhosDhodlesterase fPPEl inhybitoyv activity 

la vftro PDE Inhfbltory activities against cydic guanosine 3\6 - 
30 monophosphate (cGMP) and cyclic adenosine 3\5'--monoph08phate (cAMP) 
phosphodiesterases were determined by measurement of their IC^o values (the 
concentration of compourKi requrred for 50% Inhibition of enzyme actMty). 
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The required PDE enzymes ware Esolated from a variety of eources, 
Indudtng human coipus cavemosum, human and rabbit platelets, human cardiac 
ventricle, human skeletal muscle and human and canine retina, eseentlaHy by the 
nrrethod of W.J. Thompson and Appleman (Qiochem., 1971,10, 311), in 
5 particular the cGMP-specfflG PDE (PDE5) and the cGMP-lnhibited cAMP PDE 
(PDE3) were obtained from hunnan corpus cavemosum or human pJatelets; the 
cGMP-stimuiated PDE (PDE2) was obtained from human corpus cavemosum 
and hunrian platelets; the caldum/icalnnodulln (Ca/CAM)-dep8rv]ent PDE (PDE1) 
from Pujman cardiac ventrlde; the cAMP^pedfio PDE (PDE4) from human 
10 skeletal musde and human recombinantp expreeeed in &F9 ceDs; and the 

photoreceptor PDE (PDES) from human or canhe retina. Phosphodiesterases 7- 
1 1 were generated from ftiil length human recombinant dories transfected into 
SF9 cells. 



15 Assays can be performed etther using a modification of the "batch" method 

of W.J. Thompson e| Sl. (Biochem.j 1979, id, 5228) or using a sdntlilatlon 
proximity assay for the direct detection of AMP/6MP using a modification of the 
protocol descrit>ed tiy Amersham plo under product code TRKQ7090/7100. In 
summary, the effect of PDE inhibitors was Investigated by assaying a fixed 

20 amount of enzyme in the presence of varying inhibitor conoentrations and low 
substrate, (cGMP or cMAP In a 3:1 ratio unlabelied to [^Hhiabeled at a cone -1/3 
Km) such that ICgo s K/. The final assay volume was made up to lOOpJ with assay 
buffer [20 mM Tris-HCI pH 7.4. 5 mi^ MgCia. 1 mg/ml bovine se/um albumin]. 
Reactions were Initiated with enzyme, Incubated for 30-60 min at 30° C to give 

25 <30% substrate turnover and terminated with 50 yttrium silicate SPA beads 
(containing 3 rriM of the respective unlabelied cydic nudeotlde for PDEs 9 and 
11). PJates were re-sealed and shaken for 20 min, after which the beads were 
allowed to settle for 30 min in the daric and then counted on a TopCount plate 
reader (Packard, Meriden, CT) Radioactivity units were converted to % activity of 

30 an uninhibited control (100%), plotted against inhibitor concentration and inhibitor 
IC50 values obtain d using the 'Rt Curve' Microsoft Excel extension (or in-4iou8a 

quivalent). Results from these tests sh w that the compounds of 4ie present 
Invention are inhibitors of cGMP-spedfic PDE5. 
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Functional acHvltv 

5 This can be assessed Jn vftro by detemniniitg the capacity of a cornpound of ihe 
[nventlon to enhance sodium nitioprusslde or electrical field stimulation-induced 
relaxation of pn&-contracted rabbit corpus cavernosum tissue stripsr using 
methods based on that described by SA. Baltard et a!. (BrIL J. Pharmacol., 
lOee, lifi (suppl.). abstract 1 53P} or S A. Ballard ^ al- Urologyp 1 9B8. IM. 
10 2184-2171). 

Compounds can be screened In anaesthetised dogs to determine their capacity, 
after i.v. admlnlstratlanp to enhance the pressure rises tn the corpora cavernosa 
15 of the penis induced by Intracavemosal injection of sodium njtroprusside, using a 
method tMsed on thst described by Trigo-Roche Mal^ (Neurourol. and Urodyn., 
1994.:!a71). 

20 REFERENCES FOR THE NEP SECTION 

1. Barker P^ E.: Shipp, M. A.; D'Adamto, L.; IV^asteller. E. U; Relnherz, E. L. The 
common acute lymphoblastic leukemia antigen gene maps to chromosomal 
region 3(q21-q27). J. Immun. 142: 283-287. 1989. 

25 

2. [yAdamio, L.: Shfpp, M. A.; Masteller, E, L.; Reinherz, E. L. : Organization of 
the gene encoding common acute lymphoblastic [eukemia antigen (neutral 
endopeptidase 24.1 1): multiple mlniexons and separate S-prlme untranslated 
regions. Proc. Nat Acad. Sci. 86: 7103-7107. 1989. 

30 

3. Letarte, M.; V ra. S.: Tran, R.; Addis, J. B. L.; Ontzuka, R. J.: Quackenbush. E. 
J.; Jongeneel, C. V.; Mclnnes, R. R. : Comrran acuta lymphocytic I ukemia 
antigen is identical to neutral endopeptidase. J. Exp. Med. 168: 1247-1253. 1988. 
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4. Shipp. A.; Vijay^raghavan, J.; Schmidt, E. V.; MasteO r, E. L.; D'Adamio. L.: 
Hersh» L. B.; Reinherz, E, U : Common acute lymphoblastic leukemia ant^en 
(CALLA) is active neutral endopeptidase 24.1 1 CenkephaOnase'): direct evidence 
by cDNA transfectlon analysis. Proa Nat Acad. Sd. 86: 297-301 , 1889, 

3 

5. Tran-Patereon, R.; Wiilaid, H. R; Letarte, M. : The common acute 
lymphoblastic leukemia antigen (neutral endopep1]dase-3.4.24.11) gene is 
located on human chromosome 3. Cancer Genet Cytogenet 42: 129-134, 1989^ 

10 

NPY assay: 

An assay for identMyrng NPY inhibitors Is presented In WO-A-98/52890 (see page 
86. lines 2 to 28). 

IS 

BiOAVAiLABILITY 

Preferably, the compounds of the invenrtion(and combinations) are orally 
20 btoavaflable. Oral bk)ava!iablity refers to the proportion of an orally administered 
drug that reaches the systemic circulation. The factors that determine oral 
bloavaiiabflity of a drug are dissolution, membrane permeability and metabolic 
stability. Typically, a screening cascade of firstly fn vitro and then in wvo 
techniques is used io detenmine oral bioavailablity. 

25 

Dissolution, the soiublllsation of ttie drug by the aqueous contents of the gaslro- 
intestinal trat^ (GIT), can be predicted from In vitro solubility experiments 
conducted at appropriate pH to mimic the GIT. Preferably the compounds of the 
inventton have a minimum solubSlty of 50 mcg/mL Solubility can be determined 
30 by standard procedures known in the art such as described in Adv. Daig Deliv. 
Rev. 23, 3-25.1997. 

Membrane p rmeabllity refers to the passage of the compound through the cells 
of the GIT. Upophitidty is a key preperty in predicting this and is defined by in 



2001 04/23 MON 16:52 FAX -^-►^ UK PATENT OFFICE 
23/04 '01 0d:34 FAX 



ia020/049 

GBa42 



"S^tro Log D7.4 measurements using organic solvents and buffer. Preferably the 
compounds of ihe Invention have a Log D?^ of -2 to -M-, more preferably -^l to -9-2. 
The log D oan be determined by standard procedures known In the art such as 
described (n J. Pharm. Phamnaod. 1B90. 42:144. 

5 

Celt monolayer assays such as CaCoi add substantialiy to prediction of 
favourable membrane permeability In ttie presence of efflux transporters such as 
p-glycoproteln, so-called cacQ-2 flux. Preferably, compounds of the Invention 
have a caco-2 flux of greater than 2x1 0'^cms^'^r more preferably greater than 
10 5x10r^cms*\ The caco flux value can t>e determined by standard procedures 
known In the art such as described In J. Pharm. Sd, 1990, 79, 595-600 

Metabolic stability addiesses the ability of the GIT or the liver to metabolise 
compounds during the absorption pnDcess: the fifst pass effect. Assay systems 
15 such as microsomes, hepatoses etc are predictive of metaboirc iiablllty. 

Preferably the compounds of the Examples show motaboiic stabilty in the assay 
system that Is commensurate with an hepatic extraction of less then 0.5. 
Examples of assay systems and data manipulation ara described In Cum Opin. 
Drug Disc. Devet., 201, 4, 36-44, Drug Met Dlsp.^000, 28. 1618-1523 

20 

Because of the interplay of the aiK)ve processes further support that a dmg will 
be onally bioavallable in humans can be gained bv in vivo experiments in animals. 
Absolute bioavailability Is determined in these studies by administering the 
compound separately or In mixtures by the oral route. For absolute 
25 determinations (% absorbed) the Intravenous route Is also employed. Examples 
of the assessment of oral bioavailability in animals can be found in Drug Met 
Disp.,2001, 29, 82-87; J, hfled Chem , 1997. 40. 827-829. Drug Met Disp.,ie99, 
27, 221-226- 

30 By cross reference herein to compounds contained in patente which can be used 
In accordance with invention, we mean the therapeutically active compounds as 
defined in the daims (in particular of claim 1) and the specific exampi s (all of 
which Is Incorporated herein by reference). 
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Claims 

A pharmaosutic9l rormulatfon comprising bombesin receptor antagonist and 

1 ) one or more naturally occurring or synthetic prostaglandins or esters tTiereof. 
Suitable prostaglandins for use herein include compounds such as alprosladil, 
prostaglandin Eiprostagiandin Ea, 13, 14 - dihydroprosta glandm Ei, 
prostaglandin Ez, eprostinol. natural synthetic and seml-synthetlc prostaglandins 
and derivatives thereof Including those described in WO-0003382S and/or US 
6.037,346 issued on 14th March 2000 al Incorporated herein by nefeience, PG^p 
PQEi. PGAi. PGBi, PGFi a. 19-hydroxy PGAi. 19-hydroxy- PGBi. PQEa, PGBa. 
1 94iydroxy-P6A2, 1 9-hydro3Qr-PGB2» P6E9a» carboprost Iromethamlne dinoprost, 
tromethamlne» dinoprostone. Ilpoprost, gemeprrat, metenoprost, sulprostune, 
fiaprost and moxlsylate; and/or 

2) one or more a - adrenergic receptor antagonist compounds also known as cc * 
adrenoceptors or a-receptors or a-blockers. Suitable compounds for use herein 
Include: the a-nadrenergio roceptor blockerss as described in PCT application 
WO99/30897 published on 14th June 1998» the disclosures of which relating to a- 
adrenerglo receptors are incorporated herein by ref^enoe and Include, selective 
ai-adrenooeptor or a^-adnenoceptor blockers and non-selective adrenoceptor 
blockers, suitable ai-adrenoceptor blockers Include: phentotamlne, phentolamlne 
mesylate, trazodone, alfuzosin, indoramin, naftopldtl, tamsulosin. daplprazole, 
phenoxybenzamlne* Idazoxan, efaraxan, yohimbine, rauwolfa alkaloids, 
Recordati 15/2739, SNAP 1069, SNAP 5089. RS17D53. SL Bfi.05S1. doxazosin, 
terazosin, abanoquK and prazosin; a2-blocker blockers from US 6.037.346 [14th 
March 2000] dSTenamine. tolazoRne. frimazosin and dbenamine; o^drenergte 
receptors as described In US patents: 4,168,390; 4^026,894; 3,51 1 ,836; 
4.315.007; 3,527 J61; 3,997,666; 2,503,059; 4,703,063; 3,381.009; 4,252,721 
and 2,599,000 each of which is incorporated herein by reference; oo- 
Adrenoceptor blockers indude: clonldine, papaverine, papaverlna hydrocHodde, 
optionally In tfte presence of a oarfotonic agent euch as piramlne; and/or 

3) one or more NO-donor (NO-agonlst) compounds. SultabI NO-donor compounds 
fbr use herein include organic nitrates, such as rnono- d1 or trlHittrates or organic 
nitrate esters Induding glyceryl brinitrate (also known as nifroglycerin), Isosorbnle 
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5-mononttrate, teodortlde dinltratep pentaerythritol tetranKrate, erythf;ftyl 

tetnanltrate. sodium nitroprusside (SNP), 
3-ipQrpholinosydnonlmIne moteidomine, S-nMroso- N-acelyi penldltlamina (SNAP) S- 
nitroso-N-g[utathlone (SNO-GLU), N-hydroxy-L-^rfiinrne, amybiKtrate. linsidomfna. 
Ilnsldomrnd chlorohydrate, (SIN-1)S-nitro50- N-cyslelne, dlazenium 
dlQlates.{NONOates), 1,5-pentandcHnitrHtB, L-wginena, ginseng, zlzphl Ihictus, 
molsidomfne. Re - 2047, nltrosylated maxisylyte derivabves such as NMI-d76-1 1 and 
XM)*937 as described in published PCT application WO 0012075 : and/car 

4) ono or more potassium channel openers or modulatore. Suilablo potassium 
ehannel cpdndrs/itiodulators for use herein Include nioorandll, cronrtokalim, 
levcromakalim. lemakallm, plnacldil, cliazoxfdep minoxidil, charybdotoxin, 
glyburide. 4-amlni pyridine, BaCl2 ; and/or 

5) one or more dopaminergic agents, preferably apomoiphine or a selective D2. D3 
or D2/D9agonist such as, pramlp^eole and roplrlnol (as claimed in WO- 
0023056)rPNU9566B (as claimed In WO-a040226); and/or 

8) one or more vasodilator agents. Suitable vasodilator agents for use herein 
include nimodeplns. pinaddll. cydahdeiata. boxsuprlnep chbroprumazine, haio 
paridoi, Rec 1 5/2730, trazodone, arid/or 

7) one or more throrhboxane A2 agonists: and/or 

8) one or more CNS active agents; and/br 

9} one or nnore ergot alkololdsi Suitable ergot all^aioids are described In US patent 
6,037.346 issued on 14th March 2000 and Include acetergamlnep brazergoUne, 
bromerguridOp clanergoline, delorgotrlle, disulerglne, ergonovlne maleate. 
ergotanrdne tartrate, etisulergfne, lergotrile* lyserglde. mesulerglne. metergoline. 
metergotamlne, nlcergoRr>ep pergoUde, propisergide. proterguride, twgmide; 
and/or 

10} one or more compounds which nrK>dulate the acOon of natruretio factors in 
particular atrial naturetic factor (ateo i<nown as atrial naturelic peptide^ B type 
and C type r\aturetio factors such as inhibitors or neutral endopaptidasa; and/or 
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11) one or mord compounds which Inhibit angiotenslivcanverting enzyme sutiti as 
napril, and combined inhibitors of anglotensin-converUng enzym and neutral 
endopeptidase such as omapatrflat; and/or 

12} one or more antfotensin receptor antagonists such as tosartan; and/or 

13) one or more substrates for NO-synthase. such as L-^lnrne: and/or 

14) one or more caicium channei blocicers such as arrdodiplne; and/or 

15) one or more antagonists of endotheiin receptors and inhibitors or endothelin- 
converUng enzyme; and/or 

1B)one or more choiesferDl lowering agents such as statins (e.g. atorvastatin/ Upltor- 
trade marFO and fibrates; and/or 

17) one or more andplatelet and antithrombotic agents, e.g. tPA. uPA, warfarin, 
hfrudin and other thrombtn Inhlbttors, heparin, tivorhboplastln activating factor 
inhibitors; and/or 

IB) one or more Insulin sensitldng agents such as rezuini and hypogiycaemic agents 
such as gifpiads,' and/or 

IS) L-DOPA or carbidopa; and/or 

20} one or more acetylcholinesterase inhibitors such as donezlpll; and/or 

21} one or more steroidal or non-steroidal anti-inflammatory agents; and/or 

22] one or more estrogen receptor modulators arul/or estrogen agonists arKifer 
estrogen antagonists, preferably raioxirene or lasolbxitene. (-)-ds-6-phenyl-5-[4- 
(2-pyrrolldfn-1-yl-ethoxy)'Phenya-S,e J.8-tBtr9hydronaphlhal^^ and 
pharmaoeutlcally aoceptabia salts thereof (compound A below) the preparation of 
which is detailed In WO 96/21656. 
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one or more cf a PDE inhlbftor , more partteularly a PDE 2. 3, 4» 5, 7 or 8 inhibitor, 
preferably PDE2 or PDE5 Inhilntor and nnost preferably a PDES Inhibitor (see 
herainafterX safd Inhlbltois preferably having an ICSO agafnst the respective en^me 

of loss than 100nM: andfor 

23) one or more of an NPY Inhbltor. more particularly NPYl or NP^ Inhibitor, 
preferably NPYl Inhibitor ; and/or ana or more of a NEP inhibitor prefmably 
having an IC5D fbr NEP of lads than SOOnM, mors preferably less than lOOnM; 
and/br 

24) one or mom of ^esoAcilve intestinal protein (VIP). VlP mimetic. ViP analogue, 
more particularly mediated by one or more of the VIP receptor subtypes 
VPAC1 tVPAC or PACAP (pituftory adenyiate cyclase activating peptide), one or 
more of a VIP receptor agonist or a VI P analogue (eg Ro-125-1553) or a VIP 
fragment, one or more of a a-^drenoceptor antagonist with VIP combination (eg 
Invicorp, Aviptadil): and/or 
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26) one or more Qf a melanooortin receptor agonist or mocftjlstor or mQtanocortin 
ehancer, such as melanotan ll» PT-14, PT-141 or compoundfi claimed in WO- 
09864002, WO-00074679. WO-09955679, WO-0010540t WO-0O05B361. WO^ 
00114B79. Wa-00113112,WO-0ddS435d and/or 

26) one or more of a serotonin receptor agonist, antagonist or modulator, more 
partTouiarty agonists, antagonist? or modulatora for 5HT1 A (indudng VIML 670). 
5HT2A, 5HT2C, 5HT3 and/or SHTB receptors, Including those descrlt^ed in WO- 
09802159. WO-00002550 and/or WO-0002e9g3; and/or 

27) one or more of a testosterone replacement agent (inc dehydroandrostandione), 
testostemone (Tostnelle), dihydrotestosterone or a testosterone Implant; and/or 

28) one or more of estrogen, estrogsn and medraxypmgesterone or 
medroxyprogesterone acetate (MPA) (i.e. as a combination), or estrogen and 
mefhyf testosterone hormone raplaoement therapy agent (e.g. HRT espedalV 
Premarin. Cenestin, Oestrofeminal, Equin, Estrace, Estrofem, Efleste Soio, 
Esfring. Eastraderm TTS. Eastrademi Matrix, DemiestrO. Premphase, Preempro. 
Prempak, Premlque. Estratest Estratest HS» Tiboione); and tar 

29) one or more of a modulator of transporters ft>r noradrenaDne. dopamine and/or 
serotonin, such as bupropion, GW-a20859 

30) one or mote of a purineigic receptor agonist and/or rruduiator; and/or 

31) one or more of a neurokinin (NK) receptor antagonist Including ttiose described 
in WO-099B4008; and/or 

32) one or more of an opioid receptor agonist, antagonist or modulator, preferably 
agonists for the ORL-1 receptor and/or, 

33) one or more of an ^agonist or modulator for oxytocin/vasopressin receptors, 
preferably a selecUvd oxytocin agonist or modufator and/or; 

34) one or more modulators of cannabinoid rBceptora; 
and a pharmaceuticaily acceptable excipient 
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2, , A pharmaoeutlcal combtnatloii as daimed In daim j adapted tbr oral administration. 



s 
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^ Use of a cfsmblnatlon as deflned in claim I In the preparation of a mddicament for 
the treatment or prophylaxis of maJa sexual dysluncUon (more particularly male 
erectile dyBftinctfon) and/dr female sexual dyefunctlon (more partlojlariy hypoactive 
sexual desire disorders, sexual arousal disordere, anorgasmic artd sexual pain 
disorders). 
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ABSTRACT 
TREATMENT OF SEXUAL DYSFUNCTION 

Bonibesm recqptor antagDnists have been found to be useful in Oso tnatment 
of sexual dysfunction in bofh maks and j^sdes. 
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